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IT’S RUMORED THAT 


According to S. Claus, acknowledged authority, 
reindeer are out of date! 


True! All over the country, Santa Claus will arrive this 
Christmas in a variety of modern conveyances. Airplanes, 
blimps, in many cities via helicopter, the honored Mr. Claus 
has gone modern in a big way. Only in rural areas will the 
traditional reindeer provide transportation this year. Time 
flies, and so does Saint Nick. 





IT’S RUMORED THAT 


14-foot piston rings were once used successfully 
in a marine engine! 
Amazing —but true. The engine, with four working cylinders 
fourteen feet in diameter, powered the ship “Ericson” on 
her trial trip in New York Harbor, January 4, 1853. The 
engine was a “caloric engine’ which ran on hot air. Inci- 
dentally, Ericson was the designer of the armor-plated 
“Monitor” used in the Civil war. 

Contributed by W. R. Liberman 

New York 17, New York 





IT’S RUMORED THAT 
Perfect Circle can be a Santa Claus to Engineers! 


That’s right—-Perfect Circle contributed every major de- 
sign improvement to the industry in the last fifteen years 
and that’s some gift. This pioneering of improvements 
doesn’t just happen, it reflects the painstaking research that 
goes on all the time at Perfect Circle. Our design engineers 
are equipped and ready to help you with any problem in- 
volving engines. Write without obligation —if we can help 
you, we'll be very happy. 





iT’S RUMORED THAT 
There was once a “‘V-8" Chevrolet! 


That’s right, there was. The car was built and sold in 1918 
by the Chevrolet Motor Car Company. Its “‘V-8” engine 
had overhead valves, 334“ bore, 4” stroke. The car, in a 
snappy two-door touring model, sold for $1,385. Shortly 
after that, the Chevrolet was made with a four-cylinder, 
valve-in-head engine, and in 1929 the engine changed to six 
cylinders, as it is today. 











and cannot be acknowledged or returned. 























Perfect Circle Corporation, makers of Perfect Circle Custom Made Piston Ring Sets, will 
pay fifty dollars ($50) for each rumor, fact or fiction, accepted for this page. Send your rumor 
to Rumor Page, Perfect Circle, Hagerstown 9, Indiana. All contributions become our proper’) 








The Cover 


@ World’s largest tire mold, shown on 
our front cover, is the Firestone Tire 
& Rubber Co. 32,000-Ib waffle iron. 
Largest tire ever produced was for the 
Corps of Engineers who needed 91/2 ft 
by 38.7 in. carcasses for earthmovers in 
building air strips for the AAF during 
the recent war. 


The carrying capacity of that tire 
was 49,200 Ib at 25 mph. It weighed 
3646 Ib with its tube and flap. 


The mold has been changed to cure 
812 ft by 32.6 in. tires for earthmov- 
ing equipment, the largest being built 
currently by the rubber industry. 
These are used for highway building 
and large strip mine operations. 





For the 


Sake 
of Arqument 


By NORMAN G. SHIDLE 


Two kinds of people make trouble for 
those who listen to them: those who 
make positive, unqualified statements 
that turn out to be almost but not quite 
true—and those who qualify every- 
thing; who can’t say anything straight 
out and let it lie. 


Salesmen, popular speakers, politi- 
cians — all kinds of people whose job it 
is to influence others—often omit im- 
portant qualifications deliberately. They 
reason that straight subject-predicate 
sentences are easiest to understand — 
and that most people accept positive 
statements at their face value, especial- 
ly if they see them in writing. 


The qualifiers, of course, are the engi- 
neers, the lawyers, the scientists and 
the teachers. They seem to live in per- 
petual fear of inaccuracy; in what 
Stephen Leacock calls “a dread of con- 
tradiction and disproof which makes 
them afraid to state a plain fact.” 


These two types of people irritate each 
other no end. The precisionist scoffs at 
the constantly tangential implications 
conveyed by the inspirationist. He boils 
at the misinformation inferred by the 
positive statement of half truths. The 
surface-skimmer fidgets and stews at 
the man who “never says a thing is; 
who says it is said to be . . . who doesn’t 
say a thing never happens; who says it 
virtually never happens.” 


Of the two, the brash talker causes 
more trouble because he actively spreads 
misinformation. The eternal qualifier, 
at worst, simply loses or confuses listen- 
ers and ends up by conveying not much 
of anything. 
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January 29, 1947 Milwaukee Journal Photo 


@ Look out for Old Man Winter! Put Waukesha 
power behind your snow removal equipment. 





Keep those streets and highways open! The 

The Reto Wing Snow snow plow shown is a Roto Wing. Waukesha 

Plow's rapidly revolving powered, it goes through 2-3 ft. drifts throwing 

3-bladed, wing rotor is snow at 20 m.p.h. On the highways it cuts deeper 

ae Se Fates gy 145-GKU WAUKESHA than 3-ft. snow banks back 5 ft. beyond the road 
Soyo Unit—six cyl., 5% shoulder. 

719 pty ag bE Diower4 And what a power plant it has! The Waukesha 

gasoline or gas fuel. 145-GKU—a six with the utmost power output 


and dependability bui/t in! With a husky 7-bearing, 
3)/> in. crankshaft... hard alloy exhaust valve seat 
inserts ... removable wet sleeve cylinders... gear 
driven oil and water pumps... precision bear- 
ings... Waukesha built-in governor. 

And speaking of dependability...this snow 
plow is traveling on a Walters Truck powered 
with a Model 6-WAK Waukesha, the engine fo 
super trucks and buses. 

Bulletin 1186 tells you about the snow plow's 
power unit... Bulletin 1138 the truck engin« 
Send for them. 





WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK . TULSA ° LOS ANGELES 
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When you come to Bendix* Products with your 
power braking problem, you are really coming 
to headquarters, because Bendix Products has 
equipped more vehicles with power braking than 
any other manufacturer. Not only that, you get 
an unbiased answer because Bendix Products 


HYDROVAC* POWER BRAKING 


CENTERMOUNT PARKING BRAKE “Bendix ; 


builds more different types and sizes, and recom- 
mends to the requirement rather than to what is 
available. Take your problem to the leader— 
Put it up to Bendix Products. 


BENDIX PRODUCTS DIVISION of — 
SOUTH BEND 20, INDIANA 


F TRAILER VACUUM POWER BRAKES 


B.K.* VACUUM POWER RELAY VALVES 


HYDRAULIC REMOTE CONTROLS PRODUCTS HYDRAULIC POWER STEERING 


DIVISION 


UNIVERSAL JOINTS 





| WHEEL BRAKES 


OVER. 7 OUT OF 10 AUTOMOTIVE VEHICLES EVER BUILT HAVE BEEN BETTER BECAUSE OF BENDIX 
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RODUCTION PANELS 


Answer Hundreds of 


IMPLE and practical answers came fast to in- 
quiring production engineers at nine Panel 
F a Meetings during the SAE National Production 
actory Questions Meeting, Oct. 20 and 21 in the Carter Hotel, Cleve- 
land. 
The feature, hailed widely as a valuable tech- 
nique in SAE meetings, serviced more than 400 
inquirers who came to find out how the experts 
handled chip and scrap disposal, forgings, casting, 
gear production, grinding and cutting tools, inspec- 
tion procedures, heat treatment, production con- 
trol, and welding at all-day meetings on these 
subjects. 
Conception and the detailed planning by R. F. 
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} Chairman Robert F. Steeneck of the All-Day 
F PAN i 3 Production Panel project instructing Mary Still- 
: mack and Cecilia Steppe, pages who directed 
ECTORY t audiences to the nine panel sessions 
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Steeneck, a member of the General Committee, 
involved the choice of nine panel leaders and a 
total of 42 experts. Each panel rehearsed scores 
of questions which had been submitted, and, ar- 
ranged in “Information Please” alignment, they 
took on all comers. Even some of the experts in 
the audiences were called upon by the panel leaders 
to help answer part of the interrogations on pro- 
duction techniques. 

Panel members included the presidents of two 
companies, four manufacturing vice-presidents, 
two general managers, four plant and factory 
managers and three general superintendents, eight 
chief, executive, and consulting engineers, six 
metallurgists (including four top-ranking men of 
major automotive manufacturing companies), and 
six chief inspectors and quality control executives. 

These experts came from nearly 40 companies 
in Connecticut, New York, New Jersey, Pennsyl- 
vania, Ohio, Michigan, and Illinois. 

The meeting began the day before the panels 
with more formal sessions, where two papers were 
presented on materials handling, and an exhaustive 
review on latest developments of production tech- 
niques was heard. 

The papers on conveyors and pallet loading and 
shipping detailed the development of these meth- 
ods of handling huge quantities of materials and 
parts in two of the largest automobile plants in 
the country. Integral in mass production, the un- 
conventional departures described by one of the 
authors offered production engineers solutions to 
plaguing bottlenecks in their own plants. 

Steady flow of materials in mass production 
assembling depends upon split-second timing, with- 
out which a plant would be only seething confu- 
sion. Profitable manufacturing depends heavily 
upon the ingenuity of everyone who has a part to 
play in in-line production, a discusser pointed out. 

For example, to insure steady flow of wheel 
assemblies to the chassis line, a large turntable 
or merry-go-round has been built. It has 14 indi- 
vidually powered rotating work spindles. The 





J. E. Hacker, left, chairman of the 
General Committee, with |. E. Gulick 
dinner speaker who cited industry's 
need for leadership and offered 
measures of test of leaders: SAE 
President C. E. Frudden, who hailed 
the meeting as “another example of 
coordinating thinking of design and 
production engineers to achieve 
maximum economic success,” and 
Robert Cass, Cleveland Section chair- 
man, who also served as a member of 
the General Committee and Toast- 
master of the banquet 


brake drum, bearing, bearing retainer, hub, and a 
measured amount of grease is forced into the bear- 
ing by air pressure. 

The tire and tube assembly is fed to the merrv- 
go-round by an overhead monorail, and placed on 
the wheel. A long arm suspended from a column 
at the center of the turntable is equipped with a 
steel roller which rolls the tire on the wheel. The 
tire is then inflated to proper pressure. 

Automatically unloaded from the turntable, the 
wheel and tire assembly is dropped on hooks which 
carry it overhead and dump it into a chute to 
feed the chassis assembly line. Right and left 
hand wheels are segregated by carefully spaced 
lugs at the bottom of sliding hooks actuated by 
fixed rollers. These cause the proper wheel to fall 
into the correct chutes at each side of the produc- 


tion line. Once assembled to the chassis, the brakes 
are bled. 


Borrows Ancient Techniques 


Automatic finish coat spraying of alligator hoods 
posed a tough problem until the ancient art of 
glazing pottery offered a practical solution. To 
duplicate the symmetrical shape of most pottery, 
three hoods were attached to a spindle to form a 
truncated cone. 

Spray guns, changed for the different colors re- 
quired, were mounted on a track parallel to the 
side of the cone formed by the three hoods. To 
assure even coats of paint, a cam which constantly 
varied the pitch of a variable sheave in the drive 
that powered the spray gun motion was devised. 
A second cam with roller and linkage controls the 
direction of the spray so it is always normal to the 
surfaces being coated. 

This development reduces the work of the oper- 
ator, whose chief task is to change spray guns and 
air hose connections when a different color }s 
scheduled. 

The age-old technique of logging camp flumes 
was likewise borrowed to handle the heavy tonnage 
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Norman Hoertz, left; SAE 
Vice - President Stephen 
Johnson, Jr., recently ap- 
pointed chief engineer of 
Bendix-Westinghouse Auto- 
motive Air Brake Co. 
(p. 104), and Robert F. 
Steeneck, members of the 
General Committee 6f the 
SAE National Production 
Meeting and Clinic 


of tough chips from the crankshaft lathes. Flumes, 
with a steep gravity drum, were cut underneath 
the lathes, bottoms were cut out of the lathes 
themselves, and coolant and chips dripped into 
these flumes and were collected in a-huge sump. 
Here a metal mesh belt conveyor separates the 
heavy chips from the coolant, and carries them 
up to a hopper which empties the chips into large 
dump trailers. 

Pumps and pipe lines of adequate capacity were 
installed to provide sufficient flow of coolant to per- 
form the hydraulic conveying through the smooth, 
round bottomed metal lined flumes. An adaptation 
to handle sludge in crankshaft grinding machines 
was successfully adopted, another demonstration 
of the production engineer’s ingenuity in borrow- 
ing ideas from older and unrelated industries. 

A report of the pallet loading and shipping 
throughout the manufacturing and distribution 
system of another major automobile manufacturer 
concluded that loads on pallets handled with lift 
fork equipment, plus a sound system of paper 
work, enables the company to meet the highest 
requirements in its history. 

Growth of the business in the prewar era had 
resulted in numerous bottlenecks in the distribu- 















Among major industrial executives who 
attended the meeting were J. W. 
Jackson, left, assistant general man- 
ager, Cleveland Diesel Engine Division, 
GMC; D. O. Thomas, president of 
Bendix-Westinghouse Automotive Air 
Brake Co.; G. W. Codrington, General 
Motors vice-president and manager of 
its Cleveland Diesel Engine Division, 
and A. T. Colwell, SAE past-president 
and vice-president of Thompson Prod- 
ucts, Inc. 


tion of parts, and in 1939 a survey was initiated 
to solve the problem of increasing complexities. 
This began with a restudy of the principles and 
fundamentals of the operation. 

This led to redesign of industrial trucks, stand- 
ardization of pallet dimensions, and techniques for 
stacking, loading, and unloading. 

In a masterful message at the dinner which 
closed the two day meeting, J. E. Gulick, general 
manager of the Tire Division of B. F. Goodrich 
Co., declared that the demand for true leadership 
was never greater than it is today, and predicted 
that tomorrow’s needs will be even greater. 

Leadership has been the primary challenge be- 
fore mankind through civilization’s history, he 
said. 

Leaders can always be found by their following. 
This they acquire because they apply sound prin- 
ciples in their human relations. 

“Sound human relations require intelligence, 
tolerance, understanding, and the sincere applica- 
tion of the golden rule,” he continued. “Leaders 


have a keen desire to be of service. (cont. on p. 28) 





See next page for panel sessions 









































INSPECTION and quality control proved to be the biggest drawing card 
of the nine panels, and statisticians in the audience were frequently 
called upon for help by the panel as questions came in quick cadence. 
The panel, left to right, consisted of C. F. McElwain, W. R. Toeplitz, 
J. R. Steen, A. A. Weidman, E. S. Marks, and Panel Leader W. S. 
Howard 


GEARS and their manufacture, as well as their metallurgy, proved to 
be one of the most interesting panel meetings. Experts, left to right, 
were Bain Griffith, H. H. Hooker, G. C. Collins, V. C. Speece, panel 
leader, G. H. Sanborn and George Slider 


FORGING problems ranged from job shop 
to high production operations and ques- 
tions were answered on high-alloy, low- 
alloy, low-cost, and precision work by J. 
M. Fox, Jr., J. H. Friedman, C. B. Dakin, 
R. |. MacArthur, B. D. Marshall and W. 
W. Dyrkacz. Arthur Townhill was panel 
leader 


PRODUCTION CONTROL discussions 
proved there is no satisfactory definition 
for this manufacturing function because 
the term means different things in dif- 
ferent plants — large and small. The panel, 
left to right, was composed of W. O. Nel- 
son, J. E. Adams, C. A. Koepke, Panel 
Leader S. F. Stewart, B. A. Cummings and 
E. J. Barney 












GRINDING & CUTTING tool problems 
were brought to another panel consisting 
of J. W. Podesta, A. Karabinus, J. R. Cox, 
panel leader, |. Pawloski and H. L. Curtiss 





























METALLURGY and heat-treatment prob- 
lems, including 25 specific questions, were 
thoroughly discussed by panel members and 
other experts in the audience. The panel, 
left to right, was W. J. Diederichs, H. A. 
Tobey, Panel Leader H. B. Osborn, Jr., and 
F. C. Young 






CHIP & SCRAP disposal in large and small 
plants summed up to major production 
problem during all-day questioning of C. 
R. Langley, K. R. Weise, A. R. Menerey 
and O. L. Maag 






WELDING trends were thoroughly ex- 
plored at this all-day session, where main 
interest was focused on repair of castings. 
The panel, P. H. Setzler, Panel Leader 
L. C. Daniels, H. Hanick, M. F. Gouran 
and J. R. Wirt 






FOUNDRY specifications lack standard- 
ization, it was disclosed at the all-day 
session of this panel. From left to right 
are shown the experts: J. H. Redhead, E. 
C. Jeter, A. H. Hinton, who was panel 
leader, C. J. Joseph and W. G. Mixer 
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FUELS for JETS... 


‘a E L Klein 
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INDING the right fuels for jet propulsion 

powerplants requires a knowledge of fuel per- 
formance characteristics and physical and chemi- 
cal properties. Current research with both little- 
known and more familiar materials is disclosing 
these factors, upon which depend future designs 
and uses of rockets, gas turbines, ramjets, and 
pulsejets. 

In the case of rocket fuels, the following are 
among the more important considerations in se- 
lecting materials as possible propellant candidates: 
Availability, 

Specific Impulse, 
Safety, 

Density, and 
Adaptability. 


Oe ON 


Availability 


In all large-scale military applications of piloted 
or pilotless aircraft, performance must be tem- 
pered by considerations of the availability of mate- 
rials. This is especially true with aircraft fuels. 
If a rocket powerplant is to be utilized in the same 
scale of magnitude as was the aircraft reciprocat- 
ing engine of World War II, it is obvious that 
propellants for these powerplants must be readily 
available and as inexpensive as practicable. 

If we stop to consider that the rate of consump- 
tion of aviation gasoline by the United Nations in 
World War II was 126,000,000 Ib per day, the 
importance of the availability factor is suitably 
emphasized. But if utilization is to be on a scale 
comparable to that of high explosives, a large 
variety of propellants would be conceivable and 
practicable. 


* Paper “Fuel at Powerplants,” was presented at SAE 


Is for Rocket and Je 
S immer Me eting, French | “|, lr lune 6. 1947 


Characteristics 
Given As Guide 


Hydrocarbons, such as gasoline, could be refined 
on a tremendous scale at a low cost from crude 
petroleum or made synthetically. They could be 
made available at once in the case of an emergency 
~by depriving the American motorist of his fuel 
supply. But allocation would be necessary to 
satisfy the requirements of the liquid rocket, the 
gas turbine, reciprocating type engines, and the 
ram and pulsejets. 


Liquid oxygen could also be made available on 
a tremendous scale and at low cost. The alcohols, 
especially ethyl alcohol, would be available on a 
somewhat smaller scale and at a greater cost, 
but would be suitable for large tonnage uses. Oxi- 
dizers such as mixed acid and red fuming nitric 
acid could be produced on a large scale. Hydrogen 
peroxide for use as an oxidizer or as a mono-fuel 
can also be produced on a large scale. Organic 
amines, such as aniiine and monoethylaniline, have 
a restricted availability especially when also re- 
quired to support an aviation gasoline program. 

If missiles are to supplant piloted aircraft ail 
bombardment, the choice of propellants will be 
decidedly restricted. 


In military warfare there is always a place for 
the special application weapon, where the desired 
performance is paramount and cost and availabil- 
ity of propellants are secondary. For such appli- 
cations propellants giving the desired performance 
will be utilized regardless of cost if the desired 
result can be achieved. 


The logistics of some liquid rocket propellants 
are given in Table 1. 


Specific Impulse Index of Efficiency 


The rocket motor operates by generating high- 
temperature and pressure gases which are sub- 
sequently expanded through a nozzle to obtain the 
high jet velocity that produces the reactive force 
or thrust. If we neglect that part of the thrust 
which results from a difference in pressure be- 
tween the exit of the nozzle and the surrounding 
media (which is relatively independent of the pro- 
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of Rocket and Jet Engine Fuels 


to New Powerplant Design and Use 


pellant system), we can compare different propel- 
lant combinations on the basis of the momentum 
of the ejected reaction products. 


Instead of comparing thrust, it is more conve- 
nient to make a comparison on the basis of specific 
impulse. It is defined as the pounds of thrust 


FUNDAMENTALS OF LIQUID-PROPELLANT ROCKETRY 


The rocket carries both its fuel and oxidant. It 
can travel in a vacuum since it doesn’t depend on 
the surrounding atmosphere. Liquid rocket pro- 
pellant may be a single fuel containing both fuel 
and oxidizer or a bipropellant type with the two 
components separated, as shown in the photo- 
graph. 

In both cases the propellant is stored away from 
the combustion chamber. The fluids are injected 
into the chamber either from highly-pressurized 
storage tanks or by pumping. 

Pressurization is quite simple. But it requires 
pressures higher than that in the combustion 
chamber, a relatively heavy tank construction, 
and a supply of inert high-pressure gas such as 
nitrogen or helium. Dead weight of the propel- 
lant storage system is high per pound of fuel car- 
ried. 

Pumping requires only low-pressure propellant 


Rockets 





storage and a suitable pump — such as the turbine- 
driven centrifugal type—to introduce propellants 
into the combustion chamber. While this system 
has the advantage of lightweight storage tanks, 
it may be complicated in other ways. Prevalent 
here are material, sealing, and bearing problems 
brought about by pumping highly-corrosive fuels 
and oxidizers as well as low-temperature oxidfzers 
such as liquid oxygen. 

Additionally, the pump must be driven by a 
high-capacity, low-weight, and economical aux- 
iliary powerplant. 

Fluid and oxidizer in the monopropellant are 
held together either as a mixture —as with nitro- 
methane and nitrobenzene —- or by molecular 
forces, in the case of highly-concentrated hydro- 
gen peroxide. 

Since monopropellants must contain all the 
components necessary for a reaction liberating 
large quantities of energy, 
they tend to be explosive. This 
susceptibility to violent deto- 
nation limits the number of 
monopropellants for practical 
use. 

Fuel and oxidizer in bipro- 
pellant systems are separated 
and mix only in the combus- 
tion chamber. Obvious ad- 
vantage with this system is 
that individual components 
may be nonexplosive. But it 
does introduce the problem of 
metering flow rate of the two 
fluids in constant proportion. 


Propellant 
Liquid oxygen 


Mixed acid 


Gasoline 

Ethyi alcohol 
Methy! alcohol 
Monoethylaniline 
Nitromethane 


Hydrogen peroxide 


Toxicity 
None 


Slight—yields toxic oxides of 
nitrogen in decomposing 


Low 

Low 

Low (toxic if taken internally) 
Fairly toxic 

Low 


None 


Table 1 — Rocket Propellant Logistics 


Corrosiveness to Metals 
None 


High—aluminum and stainless 
steel required 


None 

None 

None 

None 

Slight—aluminum and stainless 
steel recommended 


None 
Hydrazine Slight High 
Hydrazine hydrate Slight Low 





obtained per pound of fuel consumed per second. 

Specific impulse is really a measure of the effi- 
ciency of the propellant or propellant combination. 
Range for a given missile design is approximately 
proportional to the square of the specific impulse. 
Specific impulse values for various propellant com- 
binations are given in Table 2. 


Propellants Are Dangerous 


The safety factor is obviously an important con- 
sideration in the field of rocket propellants in view 
of the very nature of most of the propellants. In 
this respect rocket propellants are very similar 
to the propellants, high explosives, and chemicals 
used for conventional ordnance and chemical war- 
fare projectiles and weapons. Adequate considera- 
tion must be given not only to the safety of the 
personnel engaged in charging and launching the 
rocket propelled missile, but also to the formula- 
tion and application of effective safety codes for 
storage and handling. 

Such propellant characteristics as corrosion, 
toxicity, and susceptibility to detonation can en- 
danger the lives of handling crews. Corrosion can 
affect personnel if the propellant comes in contact 
with the skin. 

If propellant vapors are toxic, the hazard result- 
ing from leakage is very apparent. Unstable mate- 
rials, susceptible to detonation, coming in contact 
with self-igniting bipropellants can very easily 
wipe out an entire launching site, test station, 
storage depot, or contractor’s facility. Every pre- 
caution must be taken to guard against such occur- 
rences. Mishandling in charging or transfer 
processes — such as manifolding self-igniting fuels 


Table 2 — Theoretical Performance of Rocket Propellants 


System Density Specific Impulse 

(% by Weight) (gm per cc) (sec) 
20% Liquid Hydrogen 
80% Liquid Oxygen 0.284 350 
60% Anhydrous Hydrazine 
40% Liquid Oxygen 1.060 265 
40% Ethyl Alcohol 
60% Liquid Oxygen 0.966 243 
28.5% Gasoline 
71.5% Liquid Oxygen 0.978 242 
18% Monoethylaniline 
82% Mixed Acid 1.396 210 
100% Nitromethane 1.139 220 
100% Hydrogen Peroxide 1.463 145 


Present Cost 
Present Availability per Ib Handling Probie; 
Very good 3-4¢ Vented, evacuated and ins: ated con 
tainers. Evaporation loss: F 
Good 3-4¢ Stainless steel containers. recipitate 
formation in storage requ decant- 
ing and/or filtration 
Excellent 1-2¢ 
Very good 12¢ 
Poor 7-8¢ 
Good 20¢ 
Very poor at present. Could be Susceptible to detonation 
increased 
Very poor at present, in con- 62¢ High purity aluminum conto ners re- 
centrated form quired. Special precautions required 
to prevent contamination and subse. 
quent decomposition 
Very poor $15.00 
Very poor at present. Readily 


expandable $5.00 








and oxidants together—can result in extensive 
injuries and damage. 

The Bureau of Aeronautics was probably the 
first government agency to recognize the imme- 
diate need for a safety code. It has issued an 
interim code which applies to certain of the more 
hazardous of the materials being evaluated as 
rocket propellants, but which has not as yet been 
classified by the Army or Navy or the Interstate 
Commerce Commission. 

It was necessary, for immediate usage, to direct 
that materials such as high concentration hydro- 
gen peroxide, anhydrous hydrazine, and certain 
high-energy fuels be regarded as high explosives. 
They must be handled and stowed accordingly, 
pending availability of further information and 
final classification by ICC. 

A safety code has been evolved by the Navy 
Department, is being placed into effect at Naval 
activities and Navy contractor’s facilities, and is 
in process of coordination with the Army and 
Army Air Forces for ultimate issuance as an 
Army-Navy Liquid Rocket Propellant Safety Code. 

It is believed that this code will be released to 
the industry at large in the near future. 


Density Related to Missile Size 


A high specific impulse is one indication of a 
good propellant system; but for the overall con- 
sideration it is not sufficient. The size and weight 
of the missile fuel system necessary for carrying 
the propellants is also important. Both of these 
factors are related to the average density of the 
fuels employed. 

If all other factors are equal, a high average 
density is advantageous. The importance of the 
density factor is borne out by the frequently- 
proposed liquid hydrogen-liquid oxygen system. 
For certain missiles this system is not as desirable 
as other lower specific impulse systems. It requires 
a heavier fuel system to handle the larger volume 
of liquid hydrogen, necessitated by the low density 
of the material (4.4 lb per cu ft). 

For the chemical-type reaction — so important to 
the liquid rocket motor — an ideal propellant wou!d 
be one containing a high percentage of hydro a 
for high energy release rates and having a hig’ 
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dens ‘y. Unfortunately these two characteristics 
are - idom found in liquid propellant compounds. 
Genc ally, compounds containing high percentages 
of hvdrogen are of low density. 


Fitting Fuel to Engine 


Acaptability must be broken down into (a) 
ada) ability of propellants to.the powerplant and 
(b) .daptability of the powerplant to simple oper- 
ational use. Several of the chemical and physical 
characteristics of propellants affect both of these. 

The difficulty in operational use of different fuel 
systems varies widely. For example, artillery 
rockets utilizing solid propellants can be, and are, 
fired with extreme rapidity and in this respect are 
comparable to conventional artillery. Conversely, 
liquid rocket-powered missiles of the German V-2 
type are extremely difficult to adapt to opera- 
tional use. 

In general liquid units will tend to be more com- 
plex in their use than units utilizing solid propel- 
lants. Special propellant storage facilities acces- 
sible to the launching site will be required. Or the 
propellant may be manufactured at or near the 
launching site. It is exceedingly doubtful whether 
their simplicity will ever approach that of conven- 
tional artillery. Very likely the problems will be 
more nearly those of servicing a conventional air 
force. 

The physical properties of propellants (see 
Table 3) are important considerations in rocket 
design. Use of corrosive oxidizers, such as the 
nitric acids, and fuels, such as anhydrous hydra- 
zine, introduces material considerations in motor 
design and construction which necessitate use of 
expensive alloys and special piping, connections, 
and gasket materials. Development of turbo- 
pumps for pumping corrosive liquids is an intricate 
engineering task. 

Corrosive propellants tend to complicate the 
application of a rocket motor to operations. Great 
care and special equipment is necessary to charge 
the missile and protect the ground crew from con- 
tact with the propellant. 

For military application a rocket motor must be 
suitable for operation throughout a wide tempera- 
ture range. To attain this wide operating range, 
it is necessary that the propellants have as wide 
a pumpability range as practicable. Until definite 
pumpability requirements can be formulated, this 
range is obtained by specifying a freezing point 
of --70 F or lower. 
iquefied normal gases and gasoline can meet 
this requirement easily; but many attractive pro- 
pellants such as hydrazine have freezing points 
above 0 F. However, it is possible by the use of 
additives to depress the freezing point to an ac- 
ceptable value without sacrificing performance. 
Low melting point propellants, such as liquid 
oxygen, introduce the need for considering low 
temperature embrittlement of constructional ma- 
terials. 
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High freezing point propellants, although in 
other respects attractive from a motor-perform- 
ance viewpoint, decidedly restrict the operational 
use of missiles. Propellants such as liquid oxygen, 
with very high vapor pressure and very low boiling 


Table 3 — Physical Properties of Liquid Rocket Propellants 
Melting Boiling Density 


Point Point at 68F 

_ _ Propellant Formula (deg F) (deg F) gm/cc 
Liquid Oxygen 0, — 361 297 1.14(a) 

Mixed Acid HNO; 88% <—40 1.56 

H.SO, 12% 
; (oleum) 

Gasoline <~—70 150 (initial 0.75(b 

Ethyl Alcohol C:H;OH —175 173 0.789 

Methy! Alcohol CH;OH — 144 148 0.791 

Monoethylaniline CcH:NHCcH, 83 400 0.96 

Nitromethane CH;NO, —19.5 214 1.13 

Hydrogen Peroxide 87% H:02— HO 9.5 280 1.39 
100% HO: 29.0 306 1.46(c) 

Hydrazine Nowy 34.5 237 1.01 

Hiydrazine Hydrate N-H,-H.0 —40 244 1.03 


(a) At Boiling Point. 
(b) Average Density. 
(c) At 32°F. 


and freezing points, restrict the operational use of 
missiles; they require last-minute charging to 
reduce evaporation loss of the propellant and to 
obviate the possibility of storing the missile com- 
pletely charged. 

In certain bipropellant systems the oxidizer and 
the fuel ignite spontaneously upon contact after 
injection into the combustion chambers. Such 
so-called hypergoles simplify motor construction 
by eliminating the need for a separate ignition 
source. An example of a hypergolic system is the 
combination of mixed acid and monoethylaniline. 


The Heat Transfer Problem 


In a rocket motor designed for short duration, 
cooling of the combustion chamber and nozzle is 
not necessarily considered. But cooling must be 
provided in motors designed for longer periods of 
operation. 

This is usually accomplished by a regenerative 
cooling system in which one of the propellants is 
circulated around the combustion chamber and 
nozzle before actual injection into the chamber. 
Propellants used for regenerative cooling must be 
stable under elevated temperatures and not sub- 
ject to thermal decomposition or a change in state. 
The best motor coolant is one that will absorb and 
quickly conduct away generated motor heat with 
the lowest possible temperature differential. 

Another important consideration is boiling point. 
If the coolant reaches or exceeds its boiling point 
in the cooling process, resistance to heat transfer 
will be increased, coolant flow will be interrupted 
by vapor lock, and the motor will probably burn 
out or explode. For this reason a propellant which 
has a high boiling point at the operational fluid 
pressure is desirable. 

Some satisfactory materials for such applica- 
tions are ethyl alcohol and various acids. Mate- 
rials which are unsatisfactory due to thermal de- 
composition are nitromethane and hydrogen perox- 
ide. Liquid oxygen is unsatisfactory due to a 
change in state. 
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Table 4 








Comparison of Hydrocarbon Type Fuels on a Btu-Density Basis 


Unit Volume Same Btu Input to Engine 

Net Heat Content Pounds Jo Heat % % %& 

; = Specific per Content Weight Volume Weight 

FUEL Btu/Ib Btu/gal Gravity Gallon Gain Increase Reduction Increase 

AvGas Specification AN-F-48 18,700 112,200 0.722 6.00 

Kerosene Specification AN-F-32 18,550 129,000 0.830 6.93 15 15 13 1 
“Blend” Specification AN-F-34 18,600 121,000 0.776 6.46 8 8 7 0 
Cumene CoH» 17,800 127,800 0.861 7.17 14 18 12 5 
50% Cumene, 50% Tetralin, CioH: 17,900 134 ,400 0.923 7.67 20 28 16 7 
50% Cumene, 50% Decalin, CoH; 17,900 132,000 0.875 7.31 17 22 15 4 
Stove Oil 18,300 126 ,800 0.832 6.93 13 15 11 2 
7-0-2 Diesel Fuel 18,380 130,800 0.857 7.12 15 18 14 2 
Blended Diesel Fuel 18,230 134,800 0.887 7.38 20 23 16 3 


A high heat of combustion is a definite require- 
ment performancewise for a rocket fuel. The fuel 
should have the highest possible heat of combus- 
tion on a volume basis. In other words, the prod- 
uct of the heat of combustion per pound and the 
pounds of fuel per unit volume should be as high 
as possible. 

High heat of combustion complicates motor de- 
sign by increasing chamber temperature and by 
dissociating gases. It calls for increased motor 
cooling capacity and introduces material con- 
siderations. 

Very high-volume heat contents could be ob- 
tained using metals such as aluminum or magne- 
sium as fuels or suspensions of these metals in a 
hydrocarbon base. But the attendant difficulties — 
in carrying, pumping, injecting, metering, igniting, 
and eliminating combustion-chamber and nozzle 
clogging by plastic products of combustion — with 
such fuels have rendered them impracticable as 
of yet. Propellants having low viscosities at re- 
duced temperatures are very desirable from a 
pumpability standpoint. Information on propellant 
viscosity is required for estimates of pressure 
drops in components of the propellant feed system. 


Like Piston Engine Ills 


High vapor pressure propellants introduce 
powerplant problems very similar to those en- 
countered with high vapor pressure gasolines in 
reciprocating engines. The major problems are 
those associated with vapor lock, pumping, and 
evaporation losses. Other problems are encoun- 
tered with high vapor-pressure, toxic materials. 

Use of toxic propellants complicates operations 
in a manner similar to corrosiveness. In addition 
to the possible presence of toxic vapors from the 
propellant, motor exhaust itself may be toxic. 
Toxic exhaust is a particular problem in Naval use 
of rocket-propelled missiles because of the neces- 
sarily-confined launching platform aboard ship. 
Ship and launching crews must be adequately pro- 
tected from such toxic exhaust. 

While much knowledge has been gleaned on gas 
turbine, ramjet, and pulsejet engines, not too much 
has been published on fuel problems for these 
powerplants. It is interesting to examine these 
problems from the standpoints of engine operation, 
aircraft operation, and logistics in so far as these 
factors affect the Navy. 
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The Navy realized that AN-F-28 avgas was not 
necessarily the optimum for turbojet operation and 
that the fuel itself was not being utilized to the 
best of its capabilities. High performance num- 
bers and lead content are unnecessary and even 
detrimental in gas turbine type engines. 

Conceivably other characteristics are much more 
important. Assuming a given combustion eff- 
ciency, the range of gas turbine-powered aircraft 
will be roughly proportional to the heat content 
of the fuel. Accordingly it may be desirable to 
utilize fuels having the highest carbon-hydrogen 
ratio and specific gravity, consistent with limita- 
tions of the other characteristics of the fuel such 
as handling and availability. 


High Btu Criteria 


At present it seems that turbojet-powered air- 
craft will be volume-limited rather than weight- 
limited insofar as fuel capacity is concerned. 
Therefore the heat content of the fuel per unit 
volume may be most important. 

We are confronted with the same operating 
problems as exist in reciprocating engine powered 
aircraft; both vapor lock and vapor loss control 
the maximum volatility, whereas low temperature 
viscosity and freezing point or pumpability are 
limiting factors on the other end of the scale. 

It is apparent that aviation gasoline represents 
the most severe fuel from the point of view of fuel 
pump lubrication. But it seemed wise to continue 
the requirement that our engines operate on this 
fuel until the general availability of a special fuel 
was firmly established. Likewise from the point 
of view of vapor loss during high altitude flight, 
gasoline represents the most severe extreme. 

Assuming fuel at 100 F at sea level, climbing to 
30,000 ft will result in a fuel loss of approximately 
5% and about a 10% loss at 40,000 ft. 


Table 4 compares hydrocarbon type fuels on 4 
Btu-density basis showing the percentage heat con- 
tent gain per unit volume attainable with various 
type hydrocarbons. For a volume-limited aircraft 
it could be utilized to increase effectively the oper- 
ating range of the aircraft. 

Combustion problems rather than handling prob- 
lems will probably be the limiting factor affecting 
most of the fuel characteristics. These combustion 
problems may be broken down as follows: 
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Starting characteristics, 

b. Flame-stability characteristics, 

c. Minimum rate of burning of the heavier com- 

yonents of the fuel, 

d. Engine deposits resulting from incomplete 

ombustion, 

e. Combustion efficiency. 

From the overall standpoint, the combustion or 
thermal efficiency of any combustor is primarily 
a matter of combustor design. Tests with fuels of 
widely varying volatility and chemical composition 
have not revealed excessive differences in this effi- 
ciency which could be attributed to the fuel. In 
combustors where the atomization and mixing are 
greatly affected by fuel variables such as viscosity 
or vapor pressure, or in which atomization is poor, 
fuel characteristics do make a difference in effi- 
ciency. But these differences can be generally 
overcome by improved combustor mechanical 
design. 

Gas turbine-type engines, ramjets, and pulsejets 
are all susceptible to a phenomenon peculiar to 
these types of engine and known as “combustion 
blowout.” This problem is especially associated 
with high-altitude operation. Here the pressure 
and temperature of the ambient air and the fuel 
pressure are all low, atomization and mixing are 
poor, and, under a change in operating conditions, 
the flame may blow out. While this is primarily a 
problem of combustor design, use of high volatility 
fuels tends to increase the operational altitude. 

To evaluate possible jet propulsion fuels, con- 
tracts were negotiated with various oil companies 
and projects were established at the Navy’s Aero- 
nautical Engine Laboratory and the National 
Advisory Committee for Aeronautics, Aviation 
Engine Research Laboratory. 

But fuel investigations as well as engine com- 
ponent investigations have been held up by the 
lack of necessary test facilities. 


Logistics 
In selecting a fuel for these jet powerplants, the 
effect of the various specification requirements on 


availability, safety, and handling must also be 
considered. 


Table 5 — Effect of Volatility and Freezing 
Point on Fuel Availability 


Percentage of Potential Fuel 
Production Based on Crude 


‘NACA Prototype A 





NACA Prototype B 


Fuel (5 to 7 Ib Rvp) (100F Flash) 
76F Freezing Point 53 15 
40F Freezing Point 62 27 


Table 6 — Sea-Level Temperature Ranges in Which Fuel 
Vapors Are Explosive When Subjected to Incendiary 
Bullet Impacts in the Tank Above the Fuel 


Fuel Type Temperature Range 
Aviation Gasoline 6.9 psi RVP from —60F to +-15F 
4 psi RVP Fuel from —60F to + 32F 
2 psi RVP Fuel from —60F to + 64F 


Aviation Kerosene 0.3 psi RVP 


from —60F to + 120F 





To date the Navy’s choice of aviation gasoline 
for these powerplants has been a most fortunate 
one from the logistic standpoint. However, it was 
realized that in time of emergency, continuation 
of the reciprocating engine aviation gasoline speci- 
fications for these jet powerplants would be unduly 
restrictive from an availability standpoint; use of 
kerosenes would be prohibitive. 

Acting on a directive of the Aeronautical Board 
to establish a jet fuel specification with maximum 
availability, the Army Air Forces and the Bureau 
of Aeronautics agreed on the requirements for 
a jet fuel specification to supersede eventually 
AN-F-48, AN-F-32, and AN-F-34 for jet power- 
plant use. Here once again it was necessary to 
temper availability with engine operational re- 
quirements; but such requirements were held to a 
minimum. 

The National Advisory Committee for Aeronau- 
tics provided the availability background data on 
which to base the specification requirements. 

The two primary specification requirements 
affecting fuel availability are freezing point and 
volatility. Military operations necessitate a freezing 
point requirement of —76 F and availability and 
engine operation demand a high volatility require- 
ment. The effect of these requirements on fuel 
availability is illustrated by NACA data in Table 
5). These data are for a typical refinery and do not 
take into account protection of other products. 

On the basis of the NACA availability data and 
engine operational requirements, the Services 
evolved the following specification requirements 
for the new jet fuel: 

1. Freezing Point — Not higher than —76 F. 

2. Residue — Residue after evaporation by the 
air jet method shall be not greater than 5.0 mg 
per 100 ml of fuel. 

3. Aromatic Content — Shall not exceed 30% by 
volume. 

4. Sulphur — Sulphur content of the fuel shall 
not exceed 0.50% by weight. 

5. Water Tolerance — The fuel shall be substan- 
tially immiscible with water. 

6. Gum — The accelerated gum content shall not 
exceed 8.0 mg per 100 ml of fuel (16-hr test). 

7. Distillation—The final boiling point (end 
point) shall be between 550 F and 600 F. 


8. Viscosity — As follows: 


Temperature Viscosity 
-40 F 6.0 (max) 
+100 F 0.8 (min) 


9. Reid Vapor Pressure — Shall be between 5 and 
8 psi at 100 F. 

10. Net Heat of Combustion — 18,400 Btu per Ib 
(min). 


At present the Navy is actively engaged in the 
accumulation of data to refine further these speci- 
fication requirements. It intends to broaden or 
restrict them as required from an availability 
standpoint or in accordance with the operation of 





the aircraft, aircraft fuel system, engine, and en- 
gine fuel system. 


Safety 


Much has been said about the desirability of 
utilizing low volatility fuels in aircraft from the 
safety standpoint. Undoubtedly low volatility fuels 
are safer than the standard volatility fuels as re- 
gards fire hazard in flight or at the scene of a 
crash. 

The flash points of low volatility fuels are about 
105 F and above as against those of standard gaso- 
lines which range upward from —40 F. When 
spilled in open spaces they are not nearly so likely 
to be ignited by a spark or exhaust flame as is 
gasoline; and when ignited, the fire has little ten- 





dency to propagate itself. 
It has also been reported that the spont: 


1€0 
ignition temperatures of the low volatility fuels 
compare favorably with standard gasoline. There. 
fore spillage or leakage on a hot surface should be 
attended with no more danger than at present. For 
military uses, low volatility fuels offer definite dis. 
advantages from a fire protection standpoint 
Table 6 presents data substantiating the hazard 


of explosion in aircraft fuel tanks. 

In considering Table 6, it should be noted that 
the upper explosive limits of the fuels will be 
lowered considerably by a decrease in atmospheric 
pressure or an increase in altitude. At the same 
time, violence of explosions would probably de- 
crease with an increase in altitude. 


PRODUCTION MEETING COVERAGE 


Continued from page 19 


‘““Man’s dependence upon man is becoming more 
and more pronounced. 

“The reason rugged individualism is waning and 
cooperatives, government regimentation, paternal- 
ism and other isms have taken its place is because 
of a lack of intelligent and unselfish leadership. 

“Neither the leader of a small engineering devel- 
opment group nor leaders of large production 
organizations can afford to neglect good human 
relations. Never think that technical skill, no 
matter how important, outweighs this prime requi- 
site in the man or woman who aspires to be a 
leader. 

“Engineers know that every point of contact is 
a potential area of friction. Most humans want to 
help and to be helped. They want to work, to play, 
to live, to love, and to progress. They want to 
expand spiritually, mentally, and materially. 

“Tf the engineer remembers these things about 
people, he will be able to furnish the necessary 
lubricant to prevent generation of heat at these 
potential points of friction. 

“We find leadership by looking to those who are 
being of greatest service to the men who are work- 
ing with them, for they have those qualities which 
inspire confidence. Those men who get harmonious 
action from groups of individuals will be followed 
through thick and thin. 
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“And through them the leader gets things done 
rapidly. Time is the greatest asset in any man’s 
life. The leader will not waste it or cause it to be 
wasted by others. 

“Man is not merely a handful of chemicals with 
enough fat to make seven bars of soap, about a 
nail’s weight of iron, a bowl full of sugar, enough 
lime to whitewash a chicken coop and bits of other 
elements. Those who think man is only some vile 
thing that came up from the mire and muck of 
some remote jungle are likely to upset the social 
order every time they contact a human being. 

“Leaders know that man is a living, breathing, 
thinking organism with a soul which originated 
from a Divine source. They must develop for them- 
selves a philosophy of faith based on the aims, 
desires, dislikes and likes, and the peculiar imagin- 
ings which are in the other man’s mind. 

“This philosophy of faith in mankind will, in 
turn, build strength of will and character to help 
men to withstand disillusionments and disappoint- 
ments, and properly use adversities to finally 
achieve success. 

“He who would lead must be imbued with the 
idea of service based upon the simple truth, said 
by the greatest of all salesmen: ‘Let him who 
would be greatest among you first be your 
servant.’ ” 
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SPOTS CONSERVATION TREND 


in F & L ENGINEERING 


UTOMOTIVE and petroleum engineers are join- 
A ing forces to combat service deterioration of 
their respective products by perfecting means of 
making engines, fuels, and oils live longer and 
better with each other. Growing concern over di- 
minishing oil reserves emphasized importance of 
this goal to over 600 members and guests at stand- 
ing-room-only sessions of one of the Society’s most 
successful National Fuels & Lubricants Meetings. 

Statistics produced in a sober appraisal of our 
crude oil resources justified the momentum-gaining 
move to stretch petroleum products. Proved re- 
serves of 24.2 billion barrels in U. S. fields were 
said to constitute a 
13-year supply at cur- 


furnace oil, and particularly diesel fuels. Sacrifice 
in gasoline production for these products made 
shortly after Pearl Harbor still continues. Discus- 
sion point here was industry’s ability to maintain 
both an adequate motor fuel and diesel oil output. 


Diesel Fuel Needs Mounting 


Report of a study conducted by the CFR Diesel 
Fuels Division accentuated this dilemma. A large 
number of refiners surveyed foresee diesel fuel 
requirements’ for the future growing at an accel- 
erated rate. These refiners believe unlimited quan- 





rent production rates. 
While new reserves 
are still being discov- 
ered, the total is not 
infinite. 

Both national se- 
curity and economic 
well-being demand 
that petroleum tech- 
nologist and automo- 
tive engineer get the 
most out of each bar- 
rel of crude. Greater 
yields from  crudes 
and maximum per- 
formance from given 
fuels and oils were 
urged as specific ob- 
ectives. 


me aspect of the 
supply problem is the 
unabated growth in 
iomand for kerosene, 
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tities of straight-run distillates will not be avail- 
able in some areas. In these cases high cetane 
premium fuels will be introduced —at a premium 
price. 

Refiners also predict most diesel fuels will re- 
semble No. 2 and No. 3 domestic heating oils. Ig- 
nition quality will approach a minimum of 40 
cetane number. Maximum sulfur content will 
be 1.2%. 

While sulfur effects on the engine are to be 
further investigated by this CFR group, its mem- 
bers did report some qualitative test results. Com- 
paring 0.2% and 0.8% sulfur content fuels, they 
found less wear and a cleaner engine for the low 
sulfur fuel. 

Next problem to be tackled in the planned CRC 
diesel fuel program is influence of both crude 
source and processing method on sulfur effect. 
Already started, these tests should be completed 
in six months to a year. Six refinery stocks 
or blends —one low-sulfur and five higher sulfur 


products —were selected by the twelve program 
participants. 


Cites Sulfur Troubles 


Another speaker, backing his remarks with spe- 
cific results from more extensive tests, warned 
that rising sulfur content in fuels will accelerate 
compression ring and cylinder wall wear. Tests 
he ran in a single-cyl engine showed that over 
0.5% sulfur content makes pistons progressively 
dirtier. Stuck rings become common with greater 
than 1% sulfur content. 

High sulfur content also sabotages the lubricant 
by deteriorating it and by destroying the additives. 
Heavy-Duty oils, especially, perform better with 





low sulfur fuels. The combination of excegsiye 
sulfur and Heavy-Duty oil produces erratic operat. 
ing results. 

This engineer pointed to sulfur-caused troubles 
as a mutual problem for both the petroleum ang 
engine industries. Powerplant designers must ap 
ply their knowledge of materials and design jn. 
genuity to thwart sulfur effects. To the petroleum 
industry falls the job of developing lubricants that 
help diesels live with the fuels they must burn, 

Relief from sulfur ailments was reported in both 
of these areas. Evidence that low jacket tempera- 
tures amplify sulfur damage set up a guidepost 
for engine designers and operators. Word of an 
economical sulfur-removing process disclosed one 
avenue of attack on the problem under way in the 
petroleum laboratory. 


Problem Serious Abroad 


In foreign markets, where high-sulfur content 
diesel fuels are the rule rather than the exception, 
solution of the sulfur problem has gained consid- 
erable prominence. A foreign member reported 
that his laboratory has for many years been work- 
ing with lower fuel quality standards than those 
acceptable in this country. His work indicates re- 
lief from sulfur deterioration to lie in the oil and 
its additives. But engine design should aim for 
proper ring operating temperatures. He corrobo- 
rated claims that starting and cold operation hurt 
most. 

To the voices of engine builder and refiner on 
savings in diesel operation through improved fuels 
and oils was added that of an important customer 
—the Navy. A group of Naval diesel specialists 
agreed Heavy-Duty diesel lubes must be bettered. 
Conservation of oil, machinery, and manpower, 
they said, demands it. 

Navy oil analyses and engine tests showed that 
cleanliness ratings, indicative of quality, improved 
from 204 in 1940 to 107 in 1946. They set a clean- 
liness rating target of about 20 for the oil industry 
to shoot at. 

Analysis showed that further improvement in 
Heavy-Duty oils for Naval engines should be 
directed toward increased detergency to minimize 
or to eliminate further the following factors: 

Port clogging; 
Piston-skirt deposits; 
Piston-ring sticking; 
Piston-ring land deposits; 
Cylinder liner lacquer; 

. Oil system sludge. 

Realization of these aims will improve perform- 
ance of Naval diesel-powered equipment, increase 
reliability under all service conditions, and reduce 
maintenance operations. 

Throughout the Navy-conducted evaluation pro- 
gram some 89 oils were tested in three diesel en- 
gines. Each oil was rated by a demerit system 
in terms of piston deposits, ring sticking, port 
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clogging, lacquer, and sludge. Test results indi- 
cated that crude oil source, type and concentration 
of additive, and residual content influence oil clean- 
liness - an index to its detergency qualities. 

The waste-elimination theme ran through motor 
fuel and oil sessions as well. For example, coopera- 
tive research through CRC groups, it was reported, 
perfected antioxidants and metal deactivators that 
stopped gasoline deterioration both in new vehicles 
and vehicles stored for long periods. Vehicle 
manufacturers’ experience confirmed the gum-for- 
mation control possible with these fuel stabilizers. 


Wartime Need 


Early in the war, Army Ordnance vehicles 
parked for extensive periods gathered excessive 
gum deposits in their fuel systems — enough to clog 
strainers and fuel pumps and to impair fuel pump 
and carburetor functioning. New vehicles contain- 
ing factory fill or run-out fuel suffered similar ills. 

Despite elimination of acid-type solder fluxes in 
fuel tank fabrication and despite thorough clean- 
ing, the troubles persisted. These CRC investiga- 
tors found fuel-tank metal to have a catalytic ef- 
fect on oxidation of cracked gasoline. And gum 
formed more rapidly in new than in old tanks. 

Antidote to this “fuel poisoning” was determined 
by the CRC Gasoline Additive Groups to be a 2-g 
dose of an antioxidant and 3g of metal deactivator 
diluted in a solvent. For either new or used ve- 
hicles, this remedy stabilizes the fuel in a tank up 
to 30 gal capacity. 

This work was said to be a valuable contribution 
to wartime operations with little practical appli- 
cation in peacetime domestic commerce. In prose- 
cution of world-wide war, a combination of distant 
shipments, uncertainty of storage time, and ex- 
treme climates demand such precautions. Exist- 
ence of such severe conditions other than during 
war is unlikely. Today, for example, delivery time 
from factory to customer sets an all-time minimum. 

While U.S. Army Specification 2-116 for stabil- 
izing fuel is now a ‘“‘dead duck,” it should be kept 
on the shelf as insurance for any future military 
action. 

A petroleum engineer focused vehicle engine de- 
sign attention on another fuel-conserving possibil- 
ity - solution of the vapor lock problem. He spot- 
lighted fuel system simplification and design 
improvement as ways to unlock vapor lock. 

Directly and indirectly vapor lock takes a bite 
out of the operator’s pocketbook. First, vapor lock 
-often wrongly diagnosed —leads to useless re- 
pairs. Second, fuel vapors vented at the carburetor 
represent a gasoline loss. Lower carburetor bowl 
temperatures would increase significantly tank 
mileage. Savings of 12% and, in extreme cases, 
20% were cited for temperature-reducing measures. 

Common-sense application of the following four 
criteria to fuel system design, it developed, will 
achieve the desired results: (1) adequate fuel- 
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handling ability with minimum temperature rise, 
(2) minimum pumping effort to deliver fuel from 
tank to carburetor, (3) minimum elevation and 
cross-section changes in fuel lines, and (4) pump- 
ing capacity to supply enough liquid fuel to the 
carburetor despite a large vapor volume. 

Many fuel systems violate these seemingly ele- 
mentary principles. Designers locate fuel system 
components without regard to heat source. They 
elevate fuel filters under the hood. Fuel lines 
make direct contact with the engine block. And 
exhaust manifold without any shielding or insula- 
tion practically surrounds the carburetor. 

To overcome this last design problem, a new 
type of heat insulation was recently developed. It 
consists of a permeable envelope —such as fabric 
or glass wool—and a fan drawing air from the 
outside. 

The fractional-horsepower fan introduces air 
over the insulating medium surface of the body to 
be cooled. The air then permeates toward the 
heat. This arrangement maintains the protected 
part—such as tanks, pipes, filters, and much of 
the carburetor at outside air temperature. A small 
amount of air does the trick. Good results are 
obtained with the vehicle in motion or at rest and 
“soaking.” 

Revelation of winter test results —to determine 





Based on first-hand reports of discussions and 
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C. T. Doman, SAE Vice-President for Aircraft Powerplant Engineering 
(left), and C. O. Willson, Editor, The Oil and Gas Journal, were among 
those at the closing dinner session 


motor fuel quality acceptable for cold-weather 
operations — indicated gasolines with up to 15 psi 
Rvp could be used without hazarding vapor lock 
difficulty. Under these operating conditions, spe- 
cial highly-volatile fuels with 50%-evaporated tem- 
peratures as low as 140 F were satisfactory — pro- 
vided the vapor pressure didn’t exceed 15 psi. 

Engineers were also told that improving fuel- 
handling ability bears on the petroleum resources 
problem. It would permit use of higher vapor- 
pressure motor fuels containing more hydrocar- 
bons. This would effect a large gain in motor fuel 
yield from a given crude supply. But present large- 
scale manufacture of aviation gasoline limits avail- 
ability of butane and other light materials for 
pressurizing gasoline. 

More specifically, a cold-weather road-test pro- 
gram showed a 2-psi vapor pressure increase 
would permit use of an additional 9,000,000 bbl 
of butane annually. Highly-volatile, low-boiling 
range fuels—if generally used in the winter -— 
would make for a yearly increase in consumption 
of 32,000,000 bbl of butane-free natural gasoline. 

Over 90% of heavy-duty engine valve failures, 
another service sore-spot, was said by a valve de- 
signer to stem from burning and sticking. Therein 
lies the answer to valve longevity. Finding cause 
and cure for these maladies he labelled a joint re- 
sponsibility of engine maker, fuel supplier, op- 
erator, and valve manufacturer. 

Valves burn mostly because insufficient tappet 
clearance permits seat blowby. Operating over- 
loaded vehicles raises valve temperature beyond 
safe limits so that the valve creeps and cups. 

Port design also plays an important part in 
valve operating temperatures. Temperature spread 
between two designs may be as much as 200F. In 
some cases this may mean the difference between 
satisfactory operation and failure. 


Valve sticking too comes from too-high tempera- 


tures so that cures for both valve burning and 
sticking are closely associated. 


Sodium-cooled valves increase valve life by re- 





ducing operating temperatures and by prey noting 
hot spots to some extent. Rotating valve: were 
claimed to insure deposit-free valve stems, mini. 
mized burning tendencies, and clean seats. 
Engine designers were told that they could pro. 
mote good valve life in at least two ways. 


Valve-Saving Measures 


First, they were advised to use an interf; 


rence 
angle between valve seat and face with contact 
point at top of seat. Permitting greater unit pres- 
sure, this curbs seat deposits and insures seating 


despite some distortion. Second aid is to cut off 
valve guides protruding into the ports. This re- 
moves the bearing area where oil and combustion 
products are most likely to form deposits. 

Cold as well as heat can foster engine malfunc- 
tions. Solution of the cold starting problem, ac- 
cording to two engineers, lies in the use of oils 
lighter than those currently marketed. But this 
approach met with a mixed reception. 

These engineers believe cold-starting headache 
relief will come with the development of a stable 
lubricant with adequate viscosity — such as the one 
now under consideration by the SAE Fuels & Lubri- 
cants Technical Committee. 

In tests and surveys this past winter throughout 
Canada and northern United States they found 
kerosene-diluted lubricants to be unstable. The 
diluent boils away during driving so that viscosity 
varies continually. Special low-viscosity diluents 
have the same drawbacks. 


Light Oil Pros and Cons 


Light oils show fairly constant viscosity char- 
acteristics in sub-zero operation. But oil economy 
with these lubricants leaves something to be de- 
sired. Consumption with one light oil (within 
viscosity limits proposed for SAE 5 or 5W) ran 
about 40% higher than with SAE 10. 

Such a low-viscosity oil would be satisfactory 
for most urban driving, a Canadian engineer 
pointed out, but saw the need for much more 
testing of these oils in high-speed highway ser- 
vice. More data on oil consumption and engine 
wear should be examined before reaching any con- 
clusions. Vehicles subjected to heavy snow drifts 
at low sustained speeds develop high engine tem- 
peratures — even in sub-zero climates. 

Objectors to adoption of a so-called SAE 5 oil 
forwarded several other arguments. They felt it 
wouldn’t correct battery and engine deficiencies 
that contribute to cold-starting troubles. Misuse 
of light oils could cause serious wear and a flood 
of customer complaints. And the anticipated small- 
volume demand for this light oil would complicate 
lube oil marketing. 

A chemical researcher showered hope on the 
cold-starting problem with word that laboratory 
molecule magic produced new polymeric product 
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that stabilize motor oil viscosity characteristics. 
If 2. effective as recent research shows it to be, 
this soluble polymer treatment may produce the 
muc’: sought-after year-’round oil. 

; chemical treatment could combine in one 
oil two or more SAE viscosity grades by minimiz- 
ing viscosity differential with temperature change. 
It would simplify storage and maintenance, accord- 
ing to one school of thought. These polymers al- 


ready proved their merit by making recoil and 
gear equally effective in both tropical and arctic 
opel tions. 


Possibility of All-Year Oil 


The speaker felt SAE 10W-30 could be made an 
all-season motor oil serving needs of most pas- 
senger car service. A synthetic lubricant now on 
the market is suitable for year-’round lubrication 
because of its low pour point and high viscosity 
index. 

But remarkable advantages of such high-vis- 
cosity index blends to both user and marketer 
were said to be more apparent than real. Some 
felt the customer does not gain much because 
weather changes are not usually abrupt enough 
to require a switch to different SAE viscosities 
within a short period. Since he must change crank- 
case oil several times a season, he might as well 
shift to the proper viscosity at those times. And 
the marketer cannot afford the privilege of double 
branding. 

It was also shown that fluids containing linear- 
type polymers with molecular weights above 10,000 
undergo intense mechanical shearing. This usually 
permanently decreases viscosity of the blend at 
all temperatures. Since the polymer increases 
viscosity at all temperatures, this loss detracts 
from the gain in viscosity originally attributed to 
the polymer. 

The often-suggested use of motor oils in light 
plane engines was discouraged by oil and engine 
makers. Study of flight test data by a group of 
petroleum engineers showed satisfactory lubri- 
cants for small aircraft can be developed only in 
terms of actual small plane performance. Any 
other practice, they warned, will invite shortened 
engine life. 

Discussers verified the need for oils specifically 
suited to this type of engine. Such lubricants, 
it was shown could be rated fairly successfully 
in laboratory engine tests simulating flight opera- 
tions. 


Oil Variety Troublesome 


\ light plane engine builder agreed that motor 
oil's hold no advantage for personal plane engine. 
But he did appreciate the stocking problem of the 
ort operator merchandising oils to all engine 
nufacturers’ specifications. He would have to 
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stock at least eight different grades to meet these 
specified needs. 
Analysis shows this wide spread in specifications 


to be without justification since popular engine 
types follow about the same design pattern. 


But this engineer warned against use of Heavy- 
Duty type detergent oils in engines with bronze 
valve guides. The material wears rapidly in the 
presence of detergents. His company found cast- 
iron guides on a par with bronze and totally inert 
to detergent oil action. 

Truth of the matter, it was said, is that a good 
grade of straight aero mineral oil gives results 
as good as the detergent types. Engine manufac- 
turers were advised they could safely recommend 
straight mineral oils, specifying SAE 40 for all 
temperatures above 40F and SAE 20 for tempera- 
tures down to 20F. 

It was the consensus of many that plane and 
engine operation and maintenance were as impor- 
tant as proper engine design and installation for 
proper lubrication. 


Public Relations Program 


The petroleum industry has the public relations 
tools to offset adverse public opinion, advised one 
dinner speaker. But these two elements — facts 
and fact dissemination — must be set in motion. 


The 1,250,000 men and women in the oil busi- 
ness constitute the most important channel for 
telling industry’s story. If each one of these 
people made one public relations contact per 
month, 15,000,000 persons would be reached in a 
single year. 

And each one in this army of a million and a 
quarter has a story to tell. All these people de- 
vote their efforts to at least one phase of a big 
industry job—developing, processing, and selling 
better products at fair prices, and advancing crude 
oil refining and processing technology. 

The industry now has a coordinated drive under 
way to inform the public. In a preliminary survey 
preceding the campaign, over 10,000 interviews 
were conducted. One thing clearly indicated was 
that people in the petroleum industry do not 
understand the need for saying a good word for 
their business to family and friends. Although 
half the people interviewed knew someone in the 
oil business, only one out of ten talked with an oil 
man about the industry within the last year. This 
is bad public relations. 

Success of the program depends not so much on 
public relations experts, but on the hosts of clerks, 
bookkeepers, engineers, service station operators, 
and all the others who contribute their work to oil 
business. 

The industry is also telling Mr. and Mrs. Amer- 
ica its story through a national advertising cam- 
paign using the media of radio, magazines, and 
newspapers. 

















Fig. 1 —- XF2R-1 Navy fighter powered by both a turbojet and a turbo- 
prop engine 


HE composite-powered airplane is one having 

for its powerplant a propeller-drive engine, 
equipped with a constant-speed propeller, in com- 
bination with an open-cycle jet-propulsion gas 
turbine. The first of this type ever developed was 
the FR-1 Fireball for the U. S. Navy. It is an 
all-altitude, not just critical-altitude, high-speed 
fighter. 

Continuing the logical development of the com- 
posite-powered fighter, Ryan has recently com- 
pleted an advanced prototype of the Fireball series 
in which the forward reciprocating engine has 
been replaced by a turboprop. This airplane (Fig. 
1), which is undergoing exhaustive flight tests, is 
designated XF2R-1 and points the way to the 
future. Undoubtedly, the day is not far off when 
reduction of engine costs and development of bet- 
ter fuels will bring the composite-powered airliner 
within reach of the air traveler. 


Engine Performance 


It is my opinion that, given a set of require- 
ments for a new airplane, so long as they include 
a requirement for high cruising or top speed, the 
one which is designed around the composite power- 
plant will always excel in overall performance. In 
order to substantiate this statement, it is neces- 
sary to examine the types of powerplant available 


An Analysis of Com asi te-Pr were i] Aircraft” was present 4 at the 
SAE Siimmer Meet 
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to composite-powered aircraft and to analyze the 
performance which can be obtained. 

First, there is the conventional reciprocating 
engine. This engine may be supercharged by either 
internal gear-driven or external turbosupercharg- 
ers, as may best fit the requirements to be met. 
This engine is a complex and sensitive machine, 
expensive to build and maintain, but still having 
a record of good reliability. A reasonable overall 
thermal efficiency of about 24% has been realized 
in the latest version. It is equipped with a well- 
designed propeller, and net thrust horsepower out- 
put over a wide range of speeds represents an 
overall combined thermal-propulsive efficiency of 
about 18-20%. 

Next is the potential competitor of the recipro- 
cating aircraft engine-the shaft-drive gas tur- 
bine. Here is a highly experimental machine, but 
one in many respects fundamentally simpler than 
the piston engine. The power section is fairly 
simple in so far as moving machinery is concerned 
—one revolving part. The speed reduction problem 
is more difficult than that for the piston engine 
because of the high rotative speeds involved. The 
accessory and fuel systems have about the same 
problems as are encountered with current piston 
engines. Because of greater mechanical simplicity, 
however, the engine structure is materially lighter 
and installational characteristics are somewhat 
simplified over piston engines. This engine cul- 
rently employs an open cycle, and because of pres- 
ent operating temperature limitations, appears to 
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have a poor thermal efficiency, in the order of 
about half that of a good piston engine. 

Through the incorporation of any one of a multi- 
tude of different possible cycle variations, and 
metallurgical and detailed design advances, the 
shaft-drive gas turbine is capable of realizing an 
overall efficiency of about twice that which is even 
theoretically possible for the piston engine. In 
addition, it would weigh less per horsepower 
developed. 

The third type is the so-called turbojet, the prin- 
cipal kinds being the centrifugal and the axial 
flow. Both have their advantages and disadvan- 
tages. Both utilize an open cycle and both are 
light, simple, and surprisingly reliable powerplants, 
even though still in a highly experimental state 
of development. They represent the fundamental 
gas turbine in its simplest form. Because of the 
open cycle and limiting design operating temper- 
atures, the thermal efficiency is low. Despite this, 
and provided the application is a proper one for 
jet propulsion, they can be made to give outstand- 
ing thrust horsepower per pound of installed 
weight. Improvements in design and metallurgical 
treatment may bring this type of engine into a 
place of its own for high-speed applications. 

In view of the above, one may well ask, “Why 
bother with the complexity involved in dealing 
with both a propeller-drive and a turbojet engine?” 

The reason is that we need more performance 
than the present piston engine can supply. We 
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cannot get all of this by simply switching over to 
jet powerplants. 


Airplane Comparison 


To illustrate the characteristics of a composite- 
engine installation let us compute the performance 
of five Navy fighter airplanes. All of them will be 
comparable in that the same drag polar, wing area, 
span, and gross weight will be used. The wing 
loading is relatively light since Naval aircraft 
must have relatively low landing speeds -—in the 
neighborhood of 80 mph. 

These airplanes are identified by the letters A 
to E, inclusive. Airplane A is a composite-engined 
airplane, while airplanes B and C are powered with 
piston engines. It is assumed that the piston en- 
gines are capable of developing constant combat 
power from sea level to 10,000 ft. Airplane B has 
been designed to have the same sea-level top speed 
as airplane A, while airplane C has the same sea- 
level rate of climb as airplane A. 

Airplanes D and E are jet propelled. Again, one 
of these has been designed to have the same sea- 
level high speed as airplane A, while the other has 
the same sea-level rate of climb as airplane A. 

The weight of all of the airplanes less power- 
plant and fuel is assumed to be 5200 Ib. The gross 
weight is assumed as 10,700 lb and includes ex- 
ternal droppable fuel tanks. The difference in the 
two weights is assumed to be powerplant and fuel. 
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Fig. 2— Thrust versus velocity for average jet engine 


Weight of the conventional powerplant, includ- 
ing engine, propeller, oil tank and miscellaneous 
accessories, is assumed to be the 1.87 lb per nor- 
mal hp established by the Society of Aeronautical 
Weight Engineers. It is further assumed that the 
piston engine could produce a combat power of 
1.40 times the normal sea-level power at all alti- 
tudes up to 10,000 ft, based on currently available 
military engines. This gives an effective piston 
engine installed weight of 1.335 lb per combat hp. 

After a study of the available jet-propulsion 
engines, it was decided that an installed weight of 
1.05 Ib per lb of thrust is quite reasonable. Using 
the above assumptions we arrive at weight break- 
downs as shown in Table 1. 


It will be noted that airplane B has the least 
fuel capacity under these assumptions. This occurs 
because the piston engine that is needed to obtain 
the same high speed at sea level as airplane A is 
large and therefore the installation is very heavy. 

Further investigation into the properties of the 
jet-propulsion engines upon which we had data 


Table 1 — Weight Breakdown of Comparative Airplanes 
(Loaded Weight = 10,700 Ib) 
Jet- 


Conventional Propulsion 
Powerplant, 


Powerplant, Weight¢ of Weight® of 
combat bhp Ib static Powerplants, Weightof Fuel Tanks, 
Airplane at sea level thrust Ib Fuel, Ib Ib 
A - Composite design 1525 1600 2840 2280 380 
B - Same max velocity 
as A at sea level 3525 4710 677 113 
C - Same rate of climb 
as A at sea level 2460 3285 1915 300 
D ~ Same max velocity 
as A at sea level 2900 1450 3470 580 
E - Same rate of climb 
as A at sea level 3740 1870 3115 515 





* Powerplants and installation assumed to weigh: 1.335 ib per combat bhp for con- 
ventional type, including accessories and propeller; 1.05 Ib per Ib thrust for jet type. 
+ Assumed at 1 Ib per gal of fuel. 





gave the average curves for thrust versus 


: : , ‘elocity 
shown in Fig. 2. At the same time an verage 
specific fuel consumption was determined. Here it 
was found that there is a considerable difference 


in fuel consumption between axial-flow and padia). 
flow jet-propulsion engines. It was considered that 
any airplane using a jet-propulsion powerplant as 
its only source of power would use the axi il-flow 
type because of its lower specific fuel consump- 
tion. Accordingly, the curves given in Fig. 3 are 
the average figures for the axial-flow jet-propulsion 
engines previously mentioned. 

For range calculations for the piston-engineg 
airplanes it was assumed that the specific fuel con- 
sumption was 0.45 lb per bhp-hr, which is con- 
sidered to be an average consumption for the 
operational autolean condition, and that the cruis- 
ing propeller efficiency was 0.65. Range in all 
cases was calculated at 15,000 ft and at speeds for 
L/D maximum for piston engines and at speeds 
for minimum fuel consumption per mile for jet- 
propelled airplanes. 

The airplane polar curve corrected for Mach 
number is shown in Fig. 4. This polar was assumed 
to be the same for all airplanes. A wing area of 
275 sq ft was used. All performance calculations 
were made by conventional methods. 

Fig. 5 shows the sea-level power-required and 
power-available curves. Several points of interest 
will be noted. Of the airplanes which have the 
same high speed (that is, airplanes A, B, and D), 
airplane B (the airplane with the reciprocating 
engine) has the highest rate of climb, although 
this occurs at the lowest speed. Airplane D with 
the turbojet powerplant has the lowest rate of 
climb but at the highest speed. The composite 
airplane has a rate of climb and speed for climb 
that lies between the two. 


Let us now examine the three airplanes which 
have the same rate of climb. Here the high speed 
is the variant. The jet-propelled airplane (E) has 
the highest top speed, while the conventional air- 
plane has the lowest speed. Again the perform- 
ance of the composite-engined airplane lies be- 
tween that of the jet-propelled and the piston- 
engined airplanes. Note also the changes in speed 
for climb for the three types of propulsion. 

Table 2 shows the results of various perform- 
ance calculations. The maximum range at 15,000 
ft was calculated as previously explained. Here it 
will be noted that airplane A has the highest range 








Table 2 — Performance Summary 


A B Cc D E 

Max Velocity at Sea Level, mph 405 405 365 405 454 
Max Velocity at 10,000 Ft, mph 428 433 392 413 460 
Max Rate of Climb, fom 4665 6700 4665 3080 4665 
Velocity for Max Rate of Climb, mph 235 218 189 271 285 


Max Range at 15,000 Ft, miles 1854 505 
Velocity for Max Range at 15,000 Ft, mph 214 214 214 315 315 


Min Horizontal Radius of Turn at 250 Mph, ft 1134 959 1132 1391 40 
Min Horizontal Radius of Turn at 300 Mph, ft 1589 1370 1770 1875 481 
Min Take-off Distance, ft 639 655 726 1291 994 
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and at airplane B has a rather short range, due 
to th high powerplant weight. 

It should be pointed out that airplane A flies 
normally on its propeller-drive engine and that the 
jet-) opulsion engine is normally used for combat, 
take off, or emergencies. Therefore, the range cal- 
cula! ons are based upon the use of the piston 
engine only. 


The velocity for maximum range is the next 
item of interest. Here the difference in the cruis- 
ing conditions that are obtained with the two types 
of powerplant will be noted. 


Of major importance in fighter-type aircraft is 
the minimum radius of turn. Wing loading, struc- 
tural strength, maximum lift coefficient, excess 
power available at the speed of turn, control re- 
sponse, and stick forces necessary to execute the 
turn all play a vital part in determining the mini- 
mum radius obtained in actual practice. Any com- 
parison must of necessity consider only the items 
of wing loading, structural strength, maximum lift 
coefficient, and excess power available at the speed 
of turn. Using this as a basis, it may be said that 
in airplanes of the same configuration with the 
same wing loading and allowable load factor, the 
one with the highest excess horsepower at the 
speed in question will have the least radius of turn. 
This is borne out by the turn radii shown in 
Table 2. 

The same factors that are important in the 
radius of turn are also important in the zoom 
climb. A zoom climb is a climb started from level 
high speed, pulling-up and allowing the speed to 
decay until the speed for best climb has been 
reached. Due to the difficulties in calculating the 
loss of energy in the pullup, no comparison will 
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Fig. 3—Specific fuel consumption for axial-flow jet engine 
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Fig. 4—Polar curve corrected for Mach number 
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Fig. 6 — Comparison chart 


be made in this paper. We can only indicate the 
tremendous advantages to be gained by easy ma- 
neuverability and light wing loadings. It is our 
experience that rates of climb from 2000 to 2500 
fpm in excess of the normal rates of climb may 
be realized for changes in altitude of 12,000 ft. 

The performance comparison is best indicated 
by Fig. 6, which shows that the composite-engined 
airplane has the longest range, combined with the 
shortest take-off, and achieves good compromise 
between high speed and high rate of climb. 

In the past years, dealing with conventional air- 
planes as we have come to know them, the speed 
of an airplane was a good gage of its overall per- 
formance characteristics. If it had high speed, it 
usually had a high rate of climb, good take-off, 
good maneuverability, and good cruising economy. 
This is still true so long as the thrust horsepower 
conversion from brake horsepower is through the 
medium of a propeller. 


Increased Power Needed 


Now we want high-speed performance requiring 
powers outside the conceivable range of the shaft- 
drive engine-propeller combination alone. Such 
powers are available in the turbojet engine. These 
engines, however, are only capable of delivering 
such powers as a function of their speed of for- 
ward motion through the air. Even under favor- 
able high-speed, high-altitude operating conditions, 
their cruising fuel consumption is extremely high 
compared to either current reciprocating aircraft 
engines or shaft-drive gas turbines. 

This high fuel consumption poses a difficult prob- 
lem relative to finding space in the airplane in 
which to carry fuel, to say nothing of the penalty 
on payload if any respectable range at all is 
desired. 

At a standstill at sea level, the turbojet delivers 
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zero thrust horsepower, despite the fact that here 
it uses the greatest amount of fuel. The jet engine 
can exert its thrust at a standstill all day and stjj 
do no work. It is only through the medium of 
motion that force can be converted into work - 
namely foot-pounds. 

While capable of high speeds, the jet-powereg 
plane has little thrust horsepower at low speeds, 
It must carry a very heavy fuel load to get any 


reasonable range and is, accordingly, deficient jn 
take-off performance. 


Poor Maneuverability of Jet Plane 


Since it must maintain high speeds to maintain 
its power, it becomes deficient in tight maneuvers 
because it must slow down in order to avoid ex- 
ceeding design-limited sustained load factors. In 
slow-speed climbs, necessary in combat to avoid 
losing contact with the enemy, it is also at a dis- 
advantage because of its low thrust horsepower, 
This results in the jet fighter becoming a “strike 
on the wing” fighter requiring assisted take-off 
devices or special long runways, rather than a 
slugger capable of operating from small, confined 
areas. 

Substantiation for the composite-powered air- 
plane is found in the fact that it has more high- 
speed performance than is obtainable from a pro- 
peller-drive powerplant alone, and that it has 
range, take-off, climb, and maneuverability char- 
acteristics where these factors cannot be com- 
promised. 

In the composite-powered planes are found all 
the good characteristics of both the prop-drive 
powerplant and the turbojet. Each complements 
the other to overcome, for the most part, the in- 
herent operating deficiencies of both. 

In this embryo of a powerplant concept we have 
found the means of developing long-range aircraft 
capable of prolonged cruising at speeds materially 
faster than hitherto possible and possessing full- 
throttle performance in take-off, climb, maneuver- 
ability, and high speed either exceeding or equal 
to that of the necessarily heavily loaded, short- 
duration pure-jet planes. 

There is a question arising that if there is a 
turbojet in a composite powerplant, why is this 
arrangement any more economical of fuel at full 
throttle than the pure-jet plane? The answer is 
that so long as both throttles are against the peg, 
it isn’t. Perhaps consumption is greater. How- 
ever, during combat or any similar operation, an 
airplane must have a tremendous flexibility of 
power instantly at the command of the pilot. Ac- 
cordingly, a composite-powered airplane could out- 
fight an adversary for more than 30 min, if nec- 
essary, on an amount of fuel which at full throttle 
would last 10 min at sea level in a pure-jet plane. 

If a pilot of a pure-jet plane is to maintain an 
advantage, he has no alternative but to strike and 
be gone, come back and strike again — that is, if 
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he can find the foe again after covering many 
extr. miles in an effort to get turned around. All 
of this time his powerplant is operating near, or 
at, full throttle. 

The Ryan Fireball and XF2R-1 are designed for 


carrier operation. They can take-off, cruise and 
search, and land with the engine-driven propeller. 
When the enemy is found, combat can be closed 


rapidly with the use of the gas turbine jet unit. 
And there still will be enough fuel for the pilots 
to fiv back to the carrier on the prop-driving en- 
gine, thus saving lives and planes. 


Limitations of Jato 


Another question is why won’t Jato (jet-assisted 
take-off) do this job? The reasons are many, but 
principally it is because Jato is largely a one-shot 
operation and is not continuously available as an 
alternate powerplant at any time during course 
of flight. Jato, along with water injection, is a 
booster only and won’t get you home if the main 
powerplant quits. 

The effect of the composite powerplant upon 
the climb characteristics of an airplane so pow- 
ered is of particular interest. Consider a climb 
parameter, for instance, which is inseparably linked 
with maneuverability and control; namely, zoom- 
climb. 

Many small personal planes with good maneuver- 
ability can make a zoom climb. But over what 
total altitude change can it be extended? In the 
case of a representative light plane, perhaps 300 
ft. In the case of the reciprocating powerplanted 
fighter at its best, perhaps 3000 to 4000 ft. The 
pure-jet plane lies in between. 

Quite a different experience awaits the pilot of 
a composite-powered plane when he abruptly 
changes the plane’s high-speed level-flight attitude 
to one of nearly vertical flight path. He finds that 
for from about 10,000 to 12,000 ft altitude changes 
he can increase his average sustained maximum 
rate of climb by better than 50%, while during the 
first 15 to 20 sec after pullup, the increase is of 
the order of double the normal maximum rate of 
climb. 

Applications of the composite-powerplant other 
than to fighter planes will be examined, disregard- 
ing first cost, for the present, as it affects the eco- 
nomics of the intended application. 

In the initiation of the design of any new plane, 
it has been a fortunate thing for designers that 
an empirical relationship seems to hold true. Sta- 
tistical data show that if the total useful load is 
added to the total installed powerplant weight, the 
sum will lie between 58 and 63% of the total de- 
sign gross weight, irrespective of design load fac- 
tor, type of construction, or type of plane within 
the range of planes as we’ve known them through 
the years. Within this small range - 58 to 63% -— 
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developments in materials for a given type of con- 
struction have afforded some improvement in the 
last 25 years. Detail design practices have caused 
the figure to vary, but plus or minus, the plane 
designer must find ways and means of building 
the rest of his plane for about 40% of the gross 
weight. Composite-powered and _ jet-propulsion 
planes are no exceptions. 

While this holds true today, will it necessarily 
hold true for much longer? At the moment all 
indications seem to point in the direction of ‘“‘yes”’ 
except in the case of pilotless missiles. 

What, then, may be looked forward to within 
the roughly 60% of gross weight, consisting of 
powerplant and useful load, which will improve 
the planes to come from the standpoint of econ- 
omy? Two possibilities stand out immediately: 
reduced installed powerplant weight and reduced 
fuel requirements in pounds. 

Reduced installed powerplant weight is with us 
now in the form of the gas turbine, both jet and 
propeller drive. Fundamentally simpler as a ma- 
chine than the reciprocating engine, its specific 
installed weight is already less. This advantage 
is largely outweighed at present by the poorer 
thermal efficiency and consequent higher fuel re- 
quirement for a given range. This disadvantage 
is a transient thing and will be overcome in the 
near future. Progress also is rightfully to be ex- 
pected in the form of increased specific power out- 
put per pound of weight installed. 

Perhaps of even greater importance, however, 
is the fact that the gas turbine will operate on 
almost any substance as a fuel which can be blown 
through a nozzle and which will burn in air. As 
yet we know nothing of the secrets which may lie 
locked up within crude petroleum. Is it possible 
to build a superfuel which contains a greater 
amount of releasable energy per pound through 
combustion with air than is presently attainable 
by burning presently known hydrocarbon fuels? 
There is no satisfactory evidence today which says 
that such fuels are impossible. 


If such fuels should become available immedi- 
ately, the question as to whether they could be 
used in any type of engine we know today prob- 
ably would be answered “yes”; but not in knock- 
limited engines, because such fuels are almost sure 
to be worse than any “gyp” grade of gas ever 
bought so far as detonation is concerned. On 
the other hand, the very qualities that would pre- 
vent their use in knock-limited engines would en- 
hance their value in any type of heat engine oper- 
ating on a continuous combustion principle or 
upon a cyclic combustion principle wherein the 
cyclic frequency of combustion is determined by 
rate of flame propagation. 

Here then we find that the improved fuel, of 
which you carry fewer pounds, requires the use 
of the heat engine which can be built for the light- 

turn to page 54 
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So engrossed are engineers in design ingenuity, says Mead, that they often overlook a most important 
factor, the operator. Result: technical feats but operational failures. 


His antidote for this growing deficiency is human engineering — designing the machine and its every 

component within limitations of the human body and brain. This philosophy holds for any device, par- 

ticularly complicated ones such as the airplane. The less fatigued the operator, the more efficient the 
man-machine team. 


Also discussed in this article are the extent of present human engineering knowledge and efforts now 
under way to marshal more basic data. 





HE human engineering with which the Special 

Devices Center deals is concerned with the im- 
plications of complex engineering designs on the 
efficiency of their operators. It is our thesis that 
in many cases the limits of engineering develop- 
ment are dictated by the characteristics of the 
human being who must operate the machine. 

Implications of this view are that the engineer 
must temper his application of research knowledge 
from the field of the physical sciences with knowl- 
edge gained from the biological sciences. The ob- 
vious illustration of this conflict between engineer- 
ing possibility and human limitation is found in 
aeronautical development. If the human factor is 
not taken into account, we may well end up with a 
plane that no pilot can fly to the limit of its physical 
characteristics. 

Another illustration comes from the field of 
electronics. The electronic engineer has developed 
radar, a machine which far exceeds the capabilities 
of the human ear and eye in picking up informa- 
tion about distant objects. But here again bio- 
logical limitations have entered the picture be- 
cause an operator is still required to interpret the 
situation on a radar screen. All too often it has 
been found that the cathode ray tube presentation 
is incapable of interpretation by the human eye 
and brain. 


It behooves us to keep the human factor in mind 
at all stages in the design of equipment so that the 
operator can understand it and make it work to its 
maximum efficiency. 





*Paper “Human Factors in Engineering Design,” was presented at 
SAE Metropolitan Section, Sept. 17, 1947. 


Our definition of human engineering goes like 
this: Human engineering is engineering design 
with reference to man’s anatomical, physiological, 
and psychological capabilities and limitations. 

Many of you can undoubtedly think of cases 
where equipment was inoperable because of man’s 
anatomy. Objects that must be manipulated or 
seen simultaneously were placed too far apart, or 
the space was crowded, or the body posture was 
unnatural due to the location of the controls. Only 
too often I have had an engineering friend proudly 
point to some piece of equipment whose ideally- 
suited operator would have two heads, three hands 
and a pencil-sized body. 

Physiological factors must enter our definition 
because of the requirement by many machines of 
complex muscular coordination between the vari- 
ous body members. The physiologists can tell us 
what types of coordinated complex movements are 
either natural or unnatural for man’s neuromuscu- 
Jar make-up. 

The field of psychulogy must also be tapped in 
human engineering because of the information that 
the psychologist can furnish regarding man’s re- 
ceptors, his mental processes and his dynamic be- 
haviour possibilities. Of particular prominence in 
this third phase of our definition is the whole ques- 
tion of training men in the acquisition of new sen- 
sori-motor skills. New engineering developments 
produce new training problems and the psychol- 
ogist has done much to provide us with informa- 
tion on those factors which affect the learning 
process. 


The Man-Machine Situation 
Before going on to illustrate various phases of 
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human engineering research, let us analyze those 
factors which will affect the overall efficiency of 
the typical man-machine combination. First we 
have the general environment in which the man 
and the machine must work. The human member 
of this combination is particularly vulnerable to 
extreme variations of his physical environment 
and he may be expected to break down under ex- 
treme conditions. 

Next we have the manner in which the machine 
affects the man. The machine does certain things 
with which the operator must become cognizant 
before he can initiate proper controlling responses; 
it may thus be regarded as a type of sensory dis- 
play providing an input to the operator. 

Now we must consider the effect of man on his 
machine, or the human being and his output char- 
acteristics and potentialities. Finally, we have, in 
certain instances, the question of arrangement and 
layout of groupings of man-machine combinations 
into a total functional system as in the case of 
team or crew operations. 


The Working Environment 


Among the particular physical characteristics of 
the environment which are known to affect the 
performance and efficiency of human beings are 
temperature and humidity, oxygen concentration, 
cart nn monoxide concentration, motion, accelera- 
on, air pressure, vibration, noise, light and color. 
Mai y of these environmental factors require par- 
“cular consideration in routine industrial work 
Situations. Military requirements, however, are 
More apt to provide instances where extremes in 
some of these factors may occur. 
desirable amounts of each one of these fac- 
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tors may occur in air, surface, or underwater vehi- 
cles. The German submarine of World War Il was 
superior to ours in many technical respects; but 
its inferior habitability so impaired crew efficiency 
that patrols often had to be shortened, thereby 
lessening some of its tactical advantages. 

In considering the effects of these variables, at- 
tention must be given to the duration of exposure. 
Human efficiency need not necessarily be impaired 
by short exposure to high temperature and humid- 
ity or extreme noise. But in the case of extreme 
oxygen deficiency or high acceleration, the human 
being is deleteriously affected almost at once. In 
the military situation the exposure is often of ex- 
tremely long duration —such as in aircraft bomb- 
ing missions or, in an extreme case, in submarine 
patrol. 

Psycho-physiological research during the past 
few years has begun to give us precise measures 
of the effect of some of these environmental condi- 
tions and has made it possible to specify the opti- 
mum human environment where possible. It is 
now known, for example, that temperature, humid- 
ity, ventilation and body radiation all interact in 
a complex way, to produce operator comfort. Any- 
one who has ever been seasick can give an intro- 
spective account of the amount of work he felt he 
could accomplish. Consider this problem in rela- 
tion to the crossing of the English Channel on 
D-Day. 

The effects of acceleration have now been rough- 
ly defined. When a 2-G force is applied continu- 
ously to the body, from head to foot, the principle 
sensation is an awareness of the pressure of the 
body on the seat and a heaviness of hands and feet. 
When this force is increased to 3 or 4 G’s there is 
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an exaggeration of the sensation of heaviness and 
bodily movements become very difficult to accom- 
plish. The trunk and head are held erect only with 
great difficulty. At 5 G’s the body is beyond the 
control of the muscles except for slight movements 
of the arms and head; for all practical purposes, 
one is physically helpless. 

At this point there is a distinct dragging sensa- 
tion in the thorax from the heavy traction of the 
intestines which normally float around loosely in 
the abdominal cavity. The blood leaves the head 
and face and in some cases there is a diminution 
or complete lack of vision which is known as 
“blacking out.” Breathing becomes very difficult 
and there may be cramps in the lower part of the 
leg. Unconsciousness usually occurs somewhere 
between 5 and 8 G’s. 

It is significant that these accelerations which 
produce unconsciousness in the pilot are well with- 
in the stress tolerances of the aircraft structures 
themselves. 

Another concomitance of high-speed flight will 
be excessive noise and vibration. Not much is 
known as yet with respect to the effect of vibra- 
tion on the human body, although some prelimi- 
nary studies have shown rather serious impairment 
of binocular visual acuity. These effects are per- 
haps due either to the attempt on the part of the 
eyes to follow the movement of the vibrating ob- 
ject, or the possibility that the eyeball may res- 
onate with the vibrations due to the elasticity of 
the supporting muscles around the eyeballs. 

But a great deal is known of the effect of noise 
on the human organism. Continuous exposure to 
loud noise will produce a temporary deafness, usu- 
ally to tones higher in frequency than the tones to 
which the victim was exposed. This temporary 
deafness obviously has significance with respect 
to communications. As regards the ability of the 
individual to accomplish work, however, most ex- 
periments have failed to reveal any overall quanti- 
tative decrement in work output, noise abatement 
campaigns and advertising propaganda notwith- 
standing. 

What usually happens in this type of experiment 
is that the individual accomplishes as much work 
with as without the noise; but he has to exert 
greater effort in order to maintain his average ac- 
complishment. There is also no question but that 
continuous noises can be extremely irritating and 
annoying. Group cooperation and morale in long- 
time working relationships will suffer adverse 
effects under these conditions. 

The amount of illumination on the work and sur- 
rounding the work place also affects operator effi- 
ciency. Whether the color or the illumination per 
se actually has any particular effect on worker 
performance is still a moot point. Here we are in 
the realm of attitudes, preferences, and aesthetic 
prejudices. In fact, care must be taken in any 
attempt to describe the effects of both sound and 
light on the efficiency of human work. 





A classical example of this point occurred in the 
case of an experiment on the effects of ambient 
illumination on the production of a group of as. 
sembly-line workers. Illumination engineers ap. 
peared every day in this particular assembly room 
and ostentatiously removed existing light fixtures. 
adding others with more wattage than those re. 
moved. A graph was made of the number of pro. 
duction units versus the wattage of the light fix. 
tures. In every case the increase in illumination 
was followed by an increase in output. 

The experimenters now proceeded to make daily 
small decrements in the illumination. The curve 
of worker output continued to rise! Obviously, 
there is more to this problem than the number of 
foot candles involved. 


Machines as Sensory Displays 


Much of the information that the machine oper- 
ator receives from his equipment is presented 
visibly in the form of scale, dial, or meter readings. 
Despite the fact that most of us have been using 
dials of one sort or another all our lives, there has 
been an amazing lack of application of research 
results which specify the most legible digits, num- 
bers and letters. 

We know, for example, that the letters which 
are easiest to read are: A, E, N, H, I, J, L, M, T, 
U, V, X, Y and Z. The numbers: 1, 2, 3, 4, 5, and 
7 are a lot easier to see than the numbers 0, 6, 8, 
and 9. 

Contrary to what one would be led to believe by 
common sense, making strokes very strong and 
bold does not necessarily make the number more 
legible. It would appear that the best ratio be- 
tween line thickness and height of a letter is about 
ene to seven. If black numbers are used on 
a white background, the letters have to be about 
twice as thick. For reflected light, it seems that 
white letters on a black background are more legi- 
ble than black letters on white. 

In addition to the type of numbering or lettering 
on a dial, the design of the dial itself is of consider- 
able importance. In one elaborate set of experi- 
ments subjects were asked to read dials exposed 
for approximately 34 sec. It was found that the 
dial with the fewest markings gave the smallest 
percentage of errors. This finding is also contrary 
to one’s usual expectations. (See Fig. 1.) 

These experiments also showed that the num- 
bering of small subdivisions tended to decrease the 
accuracy with which an instrument could be read. 
Another surprising finding was that a reduction in 
the width of the pointer did not improve accuracy. 
It was also found that the starting point of the 
dial did not have any significant influence on 1s 
legibility. This last result has considerable ap- 
plied value such as, for example, in an aircraft 
instrument panel. 

It means that the instruments themselves cat 
be rotated so that their pointers will ail be in 4 
given position. For example, they might be ver- 
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Fig. 1— Despite common belief, instrument legibility decreases as the number of lines or divisions increases. Reading accuracy decreases as a 


result 


tical under normal operating conditions, making 
possible simultaneous group reading, as in Fig. 2. 
You engineers will be interested to know that your 
slide rule scale violates another important psycho- 
logical principle of legibility — mid-division lines 
should not change in value from one part of the 
scale to another. 

The rules just given constitute but a very small 
sample of findings divulged by human engineering 
research on visual displays. It is to be hoped that 
some of these principles will be incorporated with 
greater frequency in the display mechanisms of 
our machine age. 

Another type of information which machines 
present to their human operators may be classified 
as an auditory display. The most familiar example 
of this type of display is that comprised of human 
speech sounds. No particular problems are pre- 
sented here when the machine operator is directed 
by means of instructions spoken by another indi- 
vidual standing nearby under circumstances of 
ordinary conversation. The human ear is very 
well designed for this sort of situation. As soon as 
ambient noise is introduced, or distance is inter- 
posed between the communicators, the speech 
sounds become more ambiguous and more difficult 
to interpret. 

Intercommunication systems, telephone sys- 
tems, and radio links inflict their own character- 
istics onto the signals in undesirable ways. Be- 
cause of the wide-spread need and usage of com- 
munications equipment during World War II, it 
became necessary to conduct extensive research 
on the psycho-physiological characteristics of the 
iuman hearing mechanism and then to design the 
equipment used to take advantage of the optimum 
type of sensitivity thus found. 

_ An example of the type of research done in this 
field, was an effort to eliminate the masking effects 
of ambient noise on speech sounds. As you would 
Suspect, the intensity of the speech itself is one of 
the prime determiners of its intelligibility. It was 
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soon found, however, that the ratio of the signal 
to noise was more important than the overall in- 
tensity of the noise. Experimentation revealed 
that, if there was a constant signal-to-noise ratio, 
speech intelligibility could be improved by select- 
ing an appropriate gain level for the overall system. 

Under conditions where the noise and speech are 
coming from the same source—radio reception 
under conditions of static or with a lot of elec- 
tronic noise —the optimal overall level can be de- 
termined by means of the simple gain control. 
But if noise and speech are coming from different 
sources, such as in certain factory situations or in 
aircraft or submarine, the overall level can be 
changed only by attenuating some of the sound at 
or near the eardrum. Thus you should use simple 
cotton wads or specially-developed earplugs which, 
strange as it may seem, actually improve the 
speech articulation or intelligibility. 


Finding What the Ear Hears 


Other types of psycho-acoustic research yielded 
desirable frequency design characteristics of mi- 
crophones, amplifiers, earphones, and speakers 
which helped to obviate the effects of frequency 
distortion. It was also found that amplitude dis- 
tortion effects could be partially eliminated by 
clipping off the peak amplitude in a given sound 
spectrum even though the speech sounds become 
unreal. By using this technique articulation scores 
were found to be significantly improved. 

Another type of human engineering research in 
the field of auditory displays, but not involving 
speech sounds, is the work done on instrument or 
blind flying. Practically all pilots agree that flying 
by instruments is much more difficult and fatigu- 
ing for the eyes than flying by contact. This may 
be due to the fact that the eyes are used extensively 
at close range during instrument flight. 

It seems reasonable to suppose that the eyes 
could be relieved if the instruments which indicated 
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Fig. 2—Human engineering studies in aircraft instrumentation showed that patterning of dials helps in reading instruments as a group. Rotating 
the dials so that pointers will be in, or close to, a given position in normal operation does the trick 


whether the plane was level, right side up, and on 
a straight course could be caused to generate an 
auditory signal appropriate to the instrument in- 
dication. This thinking led to the development of 
Flybar which is a combination of the words “flying 
by auditory reference.” Experiments were con- 
ducted in a Link Trainer, and it was found that 
experienced pilots were able to maintain a straight 
course under instrument conditions using the audi- 
tory signals instead of the visual signals. It was 
also found that men who were just learning to fly 
blind were able to learn just as rapidly with the 
auditory signals as they were with the visual 
signals. 

Much more research is needed here before we 
can specify the best types of auditory signals to 
use; but the indications are that it will be possible 
to substitute one sensory channel for another to 
improve operator efficiency and reduce fatigue. 


Man As a Controller of Machines 


We turn now to the problem of operator output 
so as to make machines which he operates perform 
properly. This concept of arranging and designing 
controls in terms of the psycho-physiological char- 
acteristics of the operator is a relatively new one. 
Already, however, we have derived certain rules 
and principles which seem to be of generalized 
value. 

Let us illustrate with respect to the arrange- 
ment and design of aircraft controls. In regard to 
control arrangement it is now agreed that controls 
which perform psychologically related functions 
should be grouped near one another. Thus the 
controls for mixture, pitch, and carburetor heat 
should be placed together. This type of concentra- 


tion should be avoided, however, in the case of 
important controls that may be operated acci- 
dentally as in an emergency or during other criti- 
cal maneuvers. 

Other types of controls such as dials, levers, and 
switches should be placed according to their impor- 
tance and their frequency of use and arranged so 
that they may be manipulated simultaneously or 
in rapid succession. The improved check-off ar- 
rangement in Fig. 3 is a case in point. It is also 
important that the major controls, such as for the 
landing gear, should be placed so that both pilot 
and copilot can check their actuation by visual 
means; thus, if a manual signal is misinterpreted 
by the copilot, the pilot has a visual check. 

Much can be done to improve the identification 
of the controls. In cases where the pilot does not 
ordinarily look at or see the controls, identification 
codings such as by means of knob shape or size is 
possible and recommended. The direction of move- 
ment of controls should be functionally or psy- 
chologically related to the machine action which 
occurs due to the control movements. Thus the 
landing gear control should move down for lower- 
ing and up for raising. Likewise for the flaps and 
for the throttle. 

More consideration should also be given to the 
anatomical-physical limitations of the average 
pilot. Unnatural body postures or excessive reach- 
ing or bending should be avoided due to the possl- 
bility of fatigue on long-time flights. Seats should 
be adjustable both horizontally and vertically s° 
that hand and foot controls may be actuated with 
adequate leverage by both tall and short pilots. 
There are also maximal and minimal forces re- 
quired for the activation of a moving control. If 
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ree required to move a control is propor- 
tion | to its displacement, the operator is thereby 
ena! ed to obtain factual or positional information 
abo. the degree of control activation. Thus the 
con ol itself becomes another type of sensory dis- 
play 1echanism. 

c- |] further information is now available con- 
cern ng such factors as the extent or excursion of 
levers, pedals, and other controls. The optimal 
sear ratios that should be placed in cranking sys- 
tems. the optimal speeds necessary to actuate the 
mechanisms, and size of such controls are all mat- 
ters now engaging the attention of human engi- 
neers 


Systems Research 


Up to the present point our attention has beep 
directed mainly to the situation involving a single 
operator and a single machine. In many military 
circumstances, however, a given function is at- 
tained by the coordinated action of a large number 
of men and machines. We have assumed that sys- 
tems arrangement in terms of psycho-physical 
principles will have a bearing on its overall effi- 
ciency. 

The end point in our psycho-physical systems 
analysis is to specify (1) the most efficient num- 
ber of human operators, (2) the number and char- 
acteristics of various equipment components, and 
(3) the best arrangement and layout of the men 
and their gear. 

To say unequivocally that we can now make 
such appraisals would be to exaggerate the facts. 
What has actually been accomplished is the formu- 
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NATS PROCEDURE 


Fig 


lation of a systematic approach, a theoretical 
scheme for attacking problems of this nature. 

The first step is to analyze and itemize all the 
connections between all the components of the 
system; thus we list ail connections between men 
and machines, men and men, and machines and 
machines. These connections, which are termed 
“links,” will be found in a majority of cases to be 
“visual,” “auditory,” or “control.” Having deter- 
mined what these “links” are, it now becomes nec- 
essary to estimate the importance of each one. 

There are two criteria for determining impor- 
tance or “link value.” One is the “frequency” 
with which each link is used and the other is the 
“importance” of that link when it is used. In the 
case of a system which already exists, the link 
value with respect to frequency can be determined 
merely by tabulating the number of times that a 
particular link occurs. For determining the link- 
importance value we have to turn to a more quali- 
tative measure which involves psychological rat- 
ing scale techniques. 

Having estimated “link use value” and “link 
importance value,” these two measures are then 
combined into a single score which is used in the 
final rearrangement of the whole system. This 
last step consists in arranging the overall link 
values in order of size. By using a graphical plot 
and juggling the link values around in this manner, 
we find a proposed solution to the particular sys- 
tems problem. 

This approach to systems design is admittedly 
qualitative and not rigorously scientific. Whether 
we have here the essence of a basic and valid 
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SUGGESTED PROCEDURE 


3—This shows a present and suggested set of movement paths between work areas during cockpit check-off prior to engine start. 


Arrangement grouping functionally-related controls near one another can save pilot wear and tear 
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theoretical construct is not yet clear. On the other 
hand this approach has been used in a number of 
military circumstances and has been found to in- 
crease the overall efficiency of complicated men- 
machine linkages. Further research and appli- 
cation by time-and-motion engineers and psychol- 
ogists is needed. 

Another illustration of human engineering re- 
search is the psychological evaluation of training 
devices. The Special Devices Center exerts a great 
deal of engineering effort in the development of 
synthetic trainers. Our experience has shown, 
however, that psychological considerations must 
accompany all stages in the design, development 
and manufacture of such devices. 

It has been found that merely to produce the 
physical characteristics of a piece of operational 
equipment will not guarantee that individuals who 
use this device will acquire the necessary skills 
which apply to the operational task itself. This 
acquisition of skills in one situation which are use- 
ful in another situation is called by psychologists 
“transfer of training.” 

The point in making a psychological evaluation 
of a training device is to find out whether such 
transfer actually occurs. If it is found that the 
trainee, after practice on the trainer, has actually 
acquired skills which enable him to perform his 
operational duties more efficiently, or enable him 
to learn to perform such duties more quickly, we 
re that the training device has psychological val- 
idity. 

The conduct of a validity experiment may actu- 
ally become a very complex affair. For example, 
at the present time we are sponsoring experiments 
at the Naval Air Training Command at Pensacola 
designed to test out the validity of certain primary 
flight trainers. These studies will call for the 
practicing, under controlled conditions, of approxi- 
mately 500 cadets with the training devices them- 
selves. Scores obtained of their performance on 
the training devices will be correlated against their 
subsequent pass-fail history in the primary and 
advanced stages of their training and also against 
subsequent military records such as are now given 
in the flight jacket. Obviously this experiment 
will really not be concluded for many years to come. 

As you can see, the time required to perform 
such an experiment, and the statistical manipula- 
tion to which the data must be subjected, make 
validity studies costly in time and effort. Never- 
theless, additional validation experiments of this 
sort are now in progress or planned for other 
training devices. 

Some think that this sort of procedure will delay 
unnecessarily the issuance of training devices. Is 
such a delay worthwhile? We can only say that, 
through bitter experience, it has been found all 
too often that a trainer, whose physical appear- 
ance and operating characteristics seem to be an 
exact replica of a real piece of military equipment, 





may not produce the desired training effect. 
The trainee may learn to run the device 


with 
high efficiency, but when actually exposed to the 
real situation is no better off than a person not 
subjected to indoctrination on the trainer. When jt 


is suspected that this may be the case, psycho. 
logical evaluation experiments are called for. With. 
out them we may waste our money and time, or, 
worse yet, actually develop undesirable habits 


among our personnel. 


A Program of Human Engineering 


The human engineering program now being 
sponsored by the Special Devices Center includes 
these five phases: 


1. Training Devices—This work is done under 
government contract with colleges, universities, 
and other organizations which offer the requisite 
psychological services. The University of lowa 
and the Psychological Corp. are now performing 
evaluation studies of trainer devices. 

2. Experimentation on the Learning Process - 
It is hoped to further our knowledge concerning 
the psychology of learning and to develop new 
techniques and instrumentation to speed up train- 
ing and learning processes. A modern television 
studio and receiving room are now being built at 
the Special Devices Center to evaluate this new 
medium of communication as a mass training de- 
vice. 

3. Psychological Studies of Naval Training 
Instructional Procedures — Communications _ re- 
search, studies of factors which affect speech in- 
telligibility, and the selection and training of 
speakers present a number of still-unsolved prob- 
lems. 

4. Studying Human Factors in Equipment De- 
sign — The need for bringing together information 
and data in human engineering scattered through- 
out many different publications has culminated in 
two such efforts. One will produce a handbook of 
human engineering data and the other hopes to 
evaluate human factors limiting design of high- 
speed, high-altitude aircraft. 

5. Systems Studies — Experimentation both com- 
pleted and under way at several universities will 
yield basic information applicable to design, ar- 
rangement, layout, and evaluation of equipment 
systems and their components. Evaluation of 
present aircraft instrumentation comes under this 
work. This theoretical framework makes it pos- 
sible to lay out an instrument development pro- 
gram providing for the most functional relation- 
ship between the instruments themselves and the 
pilot of the vehicle. 

Modern technology has produced machines 
whose performance is limited by the psycho 
physiological characteristics of their operators. To 
derive the greatest return from our engineering 
investment, the human factor must be given 
greater attention. Machines cannot operat 
fight by themselves. 


or 
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| ee problem of safety on our streets and high- 
ways can never be divorced from its humani- 
tarian implications. Accidents involve human life 
and limb. The prevention of accidents means the 
elimination of pain, suffering and sorrow. 

Consequently, each of us is concerned individu- 
ally. Safety is a personal responsibility, related to 
our own well-being, and to the welfare of our 
family and the community. The richest reward 
any man can get from a contribution to accident 
prevention is the satisfaction which comes from 
the performance of a worthwhile service for his 
fellow man. 

But I am not going to speak tonight as an indi- 
vidual, from the humanitarian standpoint. I am 
not particularly qualified to do so. I speak pri- 
marily as a businessman, properly concerned with 
safety because of its serious economic impact on 
the community. As a businessman, I am con- 
cerned also with the need for efficient highway 
communications, as a necessary instrument in the 
expansion of commerce and industry. 

Moreover, I speak as a businessman engaged in 
the manufacture and sale of motor vehicles. Obvi- 
ously, I have a special stake in the solution of this 
problem, as do all others in the automotive fields. 
The travel mileage which in one way or another 
we are all selling is profoundly influenced, for better 
or for worse, by the degree of safety achieved in 
the use of motor vehicles. 

This adds up to a direct, dollars-and-cents moti- 
vation. Accident prevention is good business, and 
the public interest in safety is identical with the 





special interest of the automotive industries. 

I emphasize this relationship at the outset be- 
cause I believe for several reasons that it should 
be made unmistakably clear. 


Mutual Interests 


First, let us dispel doubts or misunderstandings 
that may exist. A mutual understanding of mo- 
tives is essential to cooperative effort in any sphere. 
During a quarter century of more or less active 
interest in highway safety, I have never posed as a 
philanthropist, nor tried to conceal the fact that I 
had a selfish, business interest in the problem. I 
have never encountered anyone, in those years, who 
failed to respond to a frank and honest statement 
of motives. So far as I know, the experience of 
other men in the industry has been the same. 

Second, the point is important because safety 
needs the assistance which industries with a stake 
in highway transportation can give it. The profit 
incentive has inspired tremendous accomplish- 
ments in America; it has built industry and com- 
merce, and created the highest living standard in 
the history of the world. Properly utilized, it can 
accomplish worthwhile results in the field of safe 
highway transportation. The business incentive is 
always realistic and practical; it gets things done. 

I do not man to suggest, however, that industry 
can or should try to usurp the public responsibili- 
ties in this field. It definitely should not. The 
basic issues lie in the public domain; the responsi- 
bility for meeting them is a public responsibility. 

As businessmen, we seek only to assist, in such 
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ways as we properly can, those duly constituted 
authorities in the various jurisdictions who are 
charged with the responsibility for doing the job. 

This has been the consistent position of the men 
in the automotive industries. And it has been 
their pledge, as well. Iam glad of this opportunity, 
on behalf of my colleagues, to restate the principle, 
and to renew the pledge. We propose to continue 
and to intensify our interest, cooperation and sup- 
port. 


History Reviewed Briefly 


A certain amount of historical review is whole- 
some and refreshing. It helps to get a problem into 
sound focus. 

Since the highway traffic problem reached front- 
page dimensions a few years ago, there has devel- 
oped a tendency to think of it as something new. 
Many comments would indicate that the hazard to 
public transportation is exclusively a 20th century 
phenomenon. 

The fact is that highway travel today, mile for 
mile, probably is safer than at any time in our 
history. 

The crude trails two centuries ago along the 
eastern and western edges of the continent certainly 
were perilous. Only the most venturesome dared to 
strike out from the settlements, and they encoun- 
tered wild beasts, hostile natives, freezing weather, 
rampaging floods, and all sorts of dangers. 

As these hazards were overcome, others took 
their place. Near the end of the 18th century, the 
main overland route north and south between 
Philadelphia and Baltimore was described in a 
journal of that day in these words: 

“Chasms to the depth of six, eight and 10 


feet occur at numerous intervals. The roads 
are in fearful condition. Coaches are over- 
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turned, passengers killed and horses a 


royed 
by overwork.” 

That was in 1797. The contemporary writers 
likewise noted that, as if these perils were not 
enough, many of the stage drivers patronized 
taverns along the way, consuming large rations of 


grog! 

The 19th century produced new transportation 
troubles. Hardy pioneers, pushing westward 
across the continent, traveled in caravans for pro. 
tection, and fought starvation, massacre and jlj- 
ness. Accidents involving steamboats on the Ohio 
and Mississippi rivers, mostly boiler explosions, 
became so frequent and so disastrous that a virtua] 
boycott was imposed by the public on that form of 
travel. 

Railroads had their problems, too. Engines, 
lacking cow catchers, often were derailed by stray 
animals. Wood tracks, on which were mounted 
thin strips of iron, proved to be fragile. Horses 
along the way bolted with their carriages when 
the train puffed by, and sparks from wood burners 
imperiled passengers and property alike. 

During the middle of the century, explosions of 
locomotive boilers were a common catastrophe. 
Loss of life was so high — and the disasters so spec- 
tacular — that between 1840 and 1860 travel by rail 
was generally looked upon as an exceedingly haz- 
ardous undertaking. 

Meanwhile, horse-and-buggy transportation was 
taking its toll of casualties. This is what a Denver 
newspaper reported in 1891: 


“Police officers have been stationed at 16th 
and Larimer during the day, to enforce the 
ordinance against driving at the rate of more 
than four miles per hour. The deadly horse- 
and-buggy catastrophes have piled up several 
serious, if not fatal, cases during the past 
week. Meanwhile, a whole family was hurled 
to destruction in a southern state by a team of 
runaway oxen.” 


Changing Conditions 


We have no travel data from that period to make 
possible a comparison of the casualties behind old 
Dobbin with those of the motor era. But we do 
know that, by modern standards, travel was re- 
stricted. And accidents were plentiful. In 190%, 
for example, 3700 lives were lost in horse-and- 
buggy accidents. The toll was 3650 in 1908; and 
3860 in 1909, the peak year for that transportation 
era. 

Motor vehicle transportation was then moving 
into the picture. With it came fresh hazards. 

Cars in those days were equipped with tires that 
would blow out at the mere sight of a rusty nail. 
They were supercharged with 75 pounds air pres- 
sure —in itself the source of considerable danger. 

Axles and springs broke frequently, under the 
heavy usage over rough roads. Cars mired dee) 
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in th. mud or snow, exposing their occupants to 


the ther. Brakes, by modern standards, were 
thor. ghly unreliable, although some of the roads, 
sucl they were, imposed far more severe duties 


on bia kes than do the corresponding thoroughfares 
toda 

Mciorists also were subject constantly to the 
hazaids of fire. I can remember that as late as 
1910, whenever I sold a car, I urged every buyer 
to equip it with a fire extinguisher! 


Improvement Steady 


In terms of the amount of driving done, motor 
vehicle traffic 30 years ago was nearly five times 
as deadly as it is now. In 1908, for exampie, there 
were 197,500 motor vehicles operating in the coun- 
try, most of them passenger cars. While no record 
was kept of gasoline consumption, it is reasonable 
to assume that the average annual travel under 
the conditions then prevailing could not have ex- 
ceeded 5,000 miles per vehicle. It was probably 
much less. Total vehicle mileage for the year was 
therefore below 1 million miles. 

That year, motor vehicle fatalities totaled 393. 
Thus, the death rate for 1908 was in excess of 39 
fatalities for every 100 million miles of travel. On 
the same basis, the 1907 rate was 41; the 1909 
rate, 40. The current highway fatality rate, by 
contrast, is only 8.1. 

3eginning in those years, motor vehicle regis- 
tration and use increased at breathtaking pace. 
The industry turned out only 43,000 cars and 1,000 
trucks in 1907; annual production climbed in 20 
years to over 3 million cars and nearly half a mil- 
lion trucks. Registrations skyrocketed from less 
than 200,000 vehicles in 1908 to more than 21 mil- 
lion in 1928. 

As roads were improved, and all-weather, self- 
starting automobiles were developed, the amount 
of travel per vehicle also increased. As a result, 
the aggregate volume of highway use shot upward 
during those years at a rate even faster than reg- 
istrations. The billion vehicle miles of 1908 be- 
came 165 billion 20 years later. Today, it has been 
multiplied 360 times. And the upward trend con- 
tinues. 

Obviously, the hazards of motoring have been 
greatly reduced. In 1908, a billion miles of travel 
resulted in 393 accident fatalities. The same pro- 
portionate toll this year would be 141,000 fatali- 
lies, four times greater than the number projected 
by the statisticians for 1947. 
lhe question arises at once: what took place to 
account for this reduction in the accident rate? 

By far the most spectacular contribution was the 
increased safety built into the vehicle itself. Year 
year, radical improvements were introduced 
sign and construction, each helping to make 
iriv.ng more dependable and safer. As the Presi- 
s Highway Safety Conference reported in 
(915: “Safe operation always has been a major 
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objective of motor vehicle design.” 

I will not presume to recite these technological 
achievements to an audience of automotive engi- 
neers. You were largely responsible for them. 
The miracles of engineering and production which 
you worked in those years gave to America, in 4 
relatively short time, something brand new in the 
history of transportation: a dependable, safe, all- 
weather motor vehicle. 

Some of the improvements are milestones in the 
history of automotive progress —the self-starter, 
four-wheel brakes, safety glass, the all-steel body. 
The life and reliability of tires were enormously 
extended; the center of gravity was lowered; steer- 
ing and braking were improved. 

Those were among the changes the motorist 
could see. A multitude of improvements he 
couldn’t see contributed importantly to safety; 
longer-wearing more dependable parts, for exam- 
ple, resulting from painstaking and continuous re- 
search and experiment. Metallurgy, design, test- 
ing, new production techniques -—all have had a 
part in the constant improvement of the motor 
vehicle. In a real sense, automotive engineers are 
the unsung soldiers of safety. 

The industry always has recognized as its first 
responsibility that of producing the safest possi- 
ble vehicles. In the future, as in the past, its re- 
search and engineering resources will be unre- 
servedly dedicated to that purpose. 


Better Roads Help 


A second major factor was road improvement. 
In view of today’s urgent need for safer highway 
facilities, we are likely to forget the conditions 
under which the poor driver labored during the 
early years of the motor age. He inherited wind- 
ing mud trails, steep grades and unbridged rivers. 
Communications were slow, difficult and hazardous. 

After the turn of the century, standards of 
grade, alignment and surfacing of highways were 
raised materially, to adapt them to the require- 
ments of gasoline-powered vehicles. Well-designed 
bridges eliminated the perils of spring freshets and 
floods. The accomplishments of American high- 
way engineers, under the leadership of Thomas H 
MacDonald, won -world-wide admiration. 

Unlike motor vehicles, however, reads can’t be 
turned out each year, with successive models in- 
corporating the newest fruits of technological 


progress. Rights-of-way are permanent invest- 
ments. The cost of a major highway makes it eco- 


nomically necessary to extend its service life to the 
maximum. The 30-year span which saw travel 
spiraling to undreamed of proportions is scarcely 
more than the working lifetime of a high-type 
pavement. Moreover, vehicles constantly 
getting wider, heavier, longer and faster. 
It was therefore inevitable that the unprece- 
dented growth of motor vehicle registration and 


were 








use would cause road development to lag far be- 
hind the necessities of capacity and of safe opera- 
tion. 

The substantial reduction in highway fatality 
rates during the first three decades of the century 
is a reassuring historical fact. I have outlined it 
in some detail as a matter of background and per- 
spective; it offers a balancing offset against ex- 
tremism in approaching the problem. We are not 
dealing with a sudden and mysterious scourge 
against humanity. Rather, we are meeting a prob- 
lem which always has been inherent in the move- 
ment of men and goods, and on which considerable 


progress has been made in the face of enormous 
difficulties. 


Safety Data Analyzed 


But an over-optimistic interpretation would be 
equally misleading. The fact is that mileage of 
travel went up faster during all this time than the 
fatality rate went down. As a result, the annual 
roster of dead and injured, and the aggregate eco- 
nomic losses from accidents, steadily increased. 

Thus, in 1934, while the fatality rate was only 
16.4, the death toll was 36,000. and total casualties 
surpassed the million mark. The public was under- 
standably aroused by these shocking statistics. 

The highway safety program as we know it to- 
day was born in the 20’s. One of the signal achieve- 
ments of that period was the first National Con- 
ference on Street and Highway Safety in 1924, 
called by the then Secretary of Commerce, Herbert 
Hoover, which laid the groundwork for uniformity 
of motor vehicle laws. 

But the greatest single impetus to the program, 
from the standpoint of the general public, came in 
1935 with the publication in Readers’ Digest of a 
lurid and macabre article by J. C. Furnas entitled 
“And Sudden Death.’ His blood-curdling descrip- 
tion of the horrors of death on the highway was 
reprinted by the millions and was talked about 
excitedly in homes across the nation. It became 
the spark that touched off a tremendous explosion 
of public interest and concern. 

Like all explosions, that one generated a great 
deal of heat. The immediate reaction was emo- 
tional. In various parts of the country, individuals 
and organizations of all kinds, including many 
newspapers, sprang into red-hot action. 

What everyone demanded, of course, was a magic 
formula which would curtail immediately the toll 
of highway accidents. And, I might add, an aston- 
ishing number of people managed to find one, and 
to offer it eagerly to a waiting world. 

Literally hundreds of remedies were advanced, 
each one proclaimed as a sure-cure for the accident 
problem. They covered all conceivable phases of 
motor vehicle use, and included a considerable 
number of Rube Goldberg contraptions which paid 
high tribute to the ingenuity, if not the realism, of 
the American people. 





One gentleman, I remember, who was convinced 
that a lowering of driving speed would solve the 
whole thing, solemnly suggested that a can of 
spikes be suspended in front of each tire, to be 
spilled out automatically when the vehicle reacheg 
a pre-determined speed. Although I don’t remem. 
ber the details, doubtless the gentleman suggested 
what that speed should be. It was his opinion that 
blow-outs if violent enough, would slow down the 
traffic and curtail accidents. He may have beep 
correct on the first point, but there is plenty of 
room for doubt about the second. 

That is an extreme example. Yet it illustrates 
the philosophy of restriction which emerged to a 
considerable degree during that hectic period; a 
philosophy which led to all sorts of proposals for 
administrative and legislative measures designed 
to cut down in one way or another the efficiency 
and the volume of highway use. It is the kind of 
defeatist attitude which reasons that if highway 
movement involves losses, the way to curtail the 
losses is to limit the movement. 

Such a negative approach ignores the social! and 
economic benefits of highway communication. 
What is worse, it fails to meet squarely the chal- 
lenge presented by the problem. 

America never has permitted negative counsel 
of that kind to stand in the way of progress. As 
a nation, we have sought always to tackle our diffi- 


culties head-on; not to run from them but to over- 
come them. 


Techniques Improved 


More than 150 years ago, when rapid land com- 
munications were needed between Philadelphia 
and what is now Jersey City, 90 miles away, a 
famous coach service called ‘The Flying Machine,” 
was established. The trip was made in two furious 
days, and it was the transportation wonder of its 
day. But it was perilous and involved consider- 
able hardships. I have no doubt that there were 
defeatists even then who would have attempted to 
reduce the hazards of the journey by eliminating 
the fast stagecoach. 

Fortunately, the 1935 explosion gave off light as 
well as heat. In the glare of public interest, a 
number of positive and constructive answers to 
the problem were illuminated. 

It was revealed that professionals had beer 
working in several fields to develop better methods 
of law enforcement, traffic engineering and safety 
education. 

It was discovered that the accident records ot 
certain communities and states were far better 
than others. In some cases, the contrast was S80 
great, and so consistently maintained, that it was 
ebvious these communities had programs despe!- 
ately needed elsewhere. 

It was no coincidence that they were the com- 


munities which had put to work the sound tech- 


niques of accident prevention. Indeed, it was on 
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the experience of cities like Evanston, Illinois, 
Milweukee, and Providence, Rhode Island, and 
states like Connecticut, Massachusetts and New 
Jersey that the experts had based their early con- 
Juslous. 

These men — Sidney Williams, Frank Kreml, 
Miller McClintock and others—had been saying 
for some time that no single measure would solve 
ihe safety problem overnight. But they also had 
pointed out that a balanced program of enforce- 
ment, education and engineering invariably suc- 
ceeded. 

They emphasized the necessity for basing action 
solidly on analysis of facts, and offered the tech- 
niques for collecting and using them. They warned 
that trained personnel would be essential in each 
of the fields. The efficient handling of huge and 
complex movement of vehicles is no job for ama- 
teurs. Furthermore, an aggressive and informed 
public support, month after month and year after 
year, is indispensable. 

The experts had been saying these things for 
some time, but the spotlight of public interest gave 
their thesis pointed significance, and created the 
opportunity for its wide application. 

Up to that time, the Safety Committee of the 
Automobile Manufacturers Association, of which 
| was chairman, had been somewhat inactive. But 
the Furnas article and its aftermath had repercus- 
sions in the inner sanctum of that organization, 
just as it did elsewhere. On recommendation of 
our committee, the Directors authorized substan- 
tial funds for the promotion of safety, and these 
were supplemented by contributions from the parts 
and accessory, finance and tire industries. Later 
we were joined by the petroleum and cement in- 
dustries. 

This action led to the establishment of the Auto- 
motive Safety Foundation, which was destined to 





play an important part in the shaping of the safety 
program, and later to help give sound direction 
also to the broader problem of sound street and 
highway development. 

The Foundation made available grants of funds 
for the professional training of enforcement and 
engineering officials, and other specialists, and for 
assistance to a number of great national organiza- 
tions interested and active in the program. 

Under the direction of Norman Damon, who was 
then director of the Foundation, the activities of 
many groups were soundly coordinated, and there 
was developed a Standard Highway Program for 
States which carried the endorsement of all the 
public and the principal private agencies con- 
cerned. A nation-wide highway safety program, 
constructive and workable, got under way. 


Results Appraised 


To appraise the results of that effort, it is neces- 
sary once more to talk about fatality rates. In 
doing so, let me point out, parenthetically, that 
only on such a basis, in terms of actual travel 
mileage, can we measure the results of this pro- 
gram. In the industrial field, no one would com- 
pare the total number of accident casualties in a 
factory employing 500 workers with those in a 
similar type of factory employing 5000. Some sort 
of index such as man-days or man-hours, would be 
used, to take into account the relative exposure to 
accidents. 

Precisely the same kind of yardstick is necessary 
to determine whether we are going forward or 
backward in the highway safety field. A compari- 
son of deaths and injuries in 1920 with those in 
1940, for example, would be wholly meaningless. 
During those 20 years, vehicle registrations tripled, 
and mileage per vehicle doubled. Accident ex- 
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posure, as reflected in miles driven, multiplied six 
times. 

The downward trend in the fatality rate which 
was observable during the early years of motoring 
leveled off in the late 20’s. It stood at 19 in 1925, 
dropped to 17.9 the next year, and thereafter re- 
mained in that general bracket. For the decade 
up to 1935, the average annual rate was 16.9. 

During the next seven years, up to Pearl Harbor, 
the curve moved steadily downward — 17.4 in 1935; 
16.4 in 1936; 15.1 in 1937; 14.7 in 1938; 12.0 in 
1939; 11.4 in 1940 and 1941. Measured against the 
16.9 average of the previous decade, the 1941 rate 
was down 30%. 

These prosaic figures depict the results of a 
program, positive in its approach and workable, 
which in seven years resulted in the saving of 
15,000 human lives and a half a million personal 
injuries per year. The toll would have been that 
much higher, had the 16.8 average rate of the 
previous decade been maintained. 


Effects of War 


Then came the war. On the home front, the 
spotlight was taken off highway safety; there were 
war problems of great urgency to be handled. 
Manpower requirements of the armed services and 
of industry made heavy inroads on the technical 
and administrative organizations which had been 
built up by the states and many cities to meet the 
accident situation. 

Travel, of course, was sharply curtailed by mile- 
age rationing. The number of highway fatalities 
dropped proportionately. But the death rate re- 
mained fairly constant. It edged up to 12 in 1942, 
cropped to 10.6 the following year, and then leveled 
off at slightly over 11 for the duration. 

When restrictions on driving were lifted in 
August, 1945, and the mileage curve turned swift- 
ly upwards, a number of war-born factors com- 
plicated the postwar outlook. Because automobile 
production had been cancelled early in 1942, the 
vehicles on the road were over age. The shortage 
of manpower and parts had handicapped their 
maintenance to safe standards. Road construction 
had been suspended and maintenance limited, so 
that streets and highways were in disrepair. Regu- 
latory agencies, especially police forces, were un- 
dermanned. 

In 1945, accidents began to step up in volume 
at midsummer. By year’s end the toll reached 
28,000, an increase of 3800 over 1944, although 
the mileage fatality rate remained stationary. 

The situation was ripe for another explosion. 

But this time some planning had been done. The 
know-how accumulated over the years was put to 
work. As a result, instead of an emotional out- 
burst, what happened was a nation-wide confer- 
ence which mobilized widespread and constructive 
support for sound safety efforts. The President’s 





Highway Safety Conference of May, 1946, 


nd 
follow-up progress meeting this year, prove: ie 
a milestone in the movement for safe and efficient 
motor travel. 

In advance of the conference, working commit. 
tees were set up to draft technical reports in the 
major areas of the problem. The committees were 
widely representative and embraced the leading 
experts in all fields. They produced thorough. 
going reports on law enforcement, education, ep- 
gineering, accident records, motor vehicle ag. 
ministration, laws and ordinances, public informa. 


tion and organized public support. 

These documents then were submitted for re. 
view and approval to more than 2000 public of. 
ficials and distinguished civic leaders from every 
part of the country who assembled in Washington 
at the call of the President to take stock of the 
situation and make recommendations. 

The conference consolidated the essential ele- 
ments of each report into an “Action Program,” 
a comprehensive and practical charter for high- 
way safety. Evolved out of the experience of 
hundreds of cities and all the states, this program 
was adopted by all agencies, public and private, 
concerned with the safety of motor vehicle use. 

It is worth noting that this postwar program, 
formulated by responsible community and state 
leaders, conforms substantially in all respects to 
the Standard Highway Safety Program for States 
which was first put together in 1938. It is a de- 
served tribute to the good judgment, and the 
sound professional attainments, of those who 
pioneered the modern techniques of highway ac- 
cident prevention. 

Since the “Action Program” and the eight com- 
mittee reports have been widely circulated, and 
are available through the Superintendent of Pub- 
lic Documents, it is not necessary to review them 
here. 


“Action Program” Findings 


But I would like to draw attention briefiy to 
some of the basic findings. 

The Conference reached the unqualified and un- 
questioned conclusion that highway accidents can 
be reduced. This was confirmed by overwhelming 
evidence of progress at the 1947 review. There 
is no mystery about how to do it; the “Action Pro- 
gram” blueprints the job. What is needed is th 
vigorous and sustained application of this pro- 
gram by more communities and more states. 

Second, the responsibility for official leadershi| 
and legal action rests, for the most part, with th 
local agencies of government. The highway safe- 
ty problem is national in its scope and impact, bu! 
the authorities for carrying out the “Action Pro- 
gram” reside mainly with the states and thell 
political subdivisions. Only to the extent they 
fail to step up to this responsibility will the trans- 
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fel jurisdiction to the federal government be- 
com: necessary. 

Av‘hough progress is uneven, both geographi- 
call) and among the various phases of the pro- 
ram. the reports of the states in June, 1947, gave 
encouraging evidence that this responsibility will 


Their reports also demonstrated once more the 
effectiveness of a balanced safety program. It 
was ound, for example, that the 13 states which 
had dope the most complete job of applying it in 
1946 had a combined fatality vate averaging 21% 
lower than the 14 states which had put into effect 
only one fourth or less of the “Action Program” 
recommendations. 

The Committee on Education, after analyzing 
the state reports, said that an astonishing in- 
crease of public interest was evident in one vital 
phase of the program —high schooi driver educa- 
tion and training. But as yet only a fraction of 
the 25,000 secondary schools in the nation offer 
adequate instruction. 


Youth Instruction 


With two million boys and girls reaching driv- 
ing age each year, the development of proper 
skills and attitudes is tremendously important. As 
the President said in opening the 1947 meeting, 
it is an obligation we owe to new generations, to 
prepare them for living in a motor age. 

A number of obstacles has confronted educa- 
tors in the expansion of the safety program. 
Among them are the shortage of trained instruc- 
tors; crowded curricula and strained budgets. But 
these difficulties are being straightened out rapid- 
ly. And the current groundswell of public inter- 
est in driver training is sure augury of progress. 
Any community, in the final analysis, can have 
just as much high school driver education, and 
just as much safety, as it wants and is willing to 
pay for. 

Time does not permit a review of developments 
in all phases of the program. I earnestly com- 
mend, for those interested, the “Progress Report” 
)ublished in connection with the 1947 Washington 
conference, which is available through the Super- 
intendent of Documents. 

This document not only reports the gains that 
were made during the previous year, but it also 
points out the major deficiencies in the program. 
There is urgent need to expand training facilities 
lor law enforcement officials; to step-up adminis- 
trative standards in the licensing of drivers; for 
better analysis and use of accident records; for 
close serutiny of laws and ordinances, to bring 
them into substantial conformance with the Uni- 
‘orm Motor Vehicle Code. 

On the engineering side, the highway improve- 
ment program now getting under way offers hope- 

igns of a large and permanent contribution to 
ty. 


Especially encouraging are the design stand- 
ards adopted for the new National System of In- 
terstate Highways, which embraces the main ar- 
teries of travel between centers of population, in- 
Gustry and commerce. These standards provide 
for the maximum amount of operating safety, and 
in the case of heavily-traveled routes for replacing 
existing facilities with modern expressways, which 
separate opposing streams of traffic, take pedes- 
trians completely off the roadway, and eliminate 
intersections. 

What this will mean to safety is dramatically 
foretold in the records of existing expressways, 
which have fatality rates three to six times better 
than comparable roads lacking these modern de- 
sign features. 

I have said nothing about pedestrian accidents, 
yet one-third or more of the highway deaths this 
year will involve pedestrians. Educational and 
regulatory measures aimed at reducing the pedes- 
trian toll have been intensified in many communi- 
ties, but this remains as a challenging problem. 
The most encouraging gains have been made in 
the education and training of children. As a re- 
sult of school patrol activities and class room 
instruction, it is literally true today that most 
children are safer pedestrians than their parents. 

Research in many fields is needed, to fill gaps 
in our knowledge of the problem, and to improve 
techniques of enforcement, education and engi- 
neering. Especially noticeable is the lack of 
factual information on the cost of accidents, and 
their impact on the economy. Much needs to be 
learned also about the relationship of specific ele- 
ments of road design to accidents. Preliminary 
investigations in both areas indicate that expand- 
ed research programs would yield important and 
useful data. 

The recent establishment by legislative action 
of a Transportation Institute at the University 
of California, with ample funds for research as 
well as for instruction, is evidence that the need 
is recognized. Full-time institutes dealing with 
one or more phases of highway transportation 
now exist at eight colleges and universities, and 
half a dozen more are reported to be under con- 
sideration. 

Essential to all segments of the “Action Pro- 
gram” is informed and continuous public support. 
We have seen great’strides made in this direction 
during recent years; the National Committee for 
Traffic Safety, for example, now lists on its roster 
more than 80 national organizations which have 
evidenced their interest in the problems. Yet the 
mobilization of effort still falls far short of a mini- 
mum objective. 

Every individual and every group has a stake 
in the problem. “Highway transportation,’ the 
governor of New York said in an address last 
month, “is the very lifeblood of our economy. So- 
ciety cannot survive without adequate means for 
the movement of goods and people.’ 





But it must be efficient movement; the heavy 
burden of accidents is intolerable. From an eco- 
nomic standpoint, safety is a challenge of the first 
magnitude to every citizen in the land. 

Even more compelling, from the standpoint of 
public support, is the humanitarian challenge. Be- 
cause while we must appraise the problem in the 
cold language of statistics, ultimately it is ex- 
pressed in personal terms. It is a matter of hu- 
man life and limb; of suffering, pain and death. 

This year, the experts predict, will bring a death 
toll on the highways of approximately 34,000. 
More than a million others will be injured. But 
34,000 and one million are not simply parts of a 
mathematical equation, to be tabulated on adding 
machines. They stand for men, women and chil- 
dren; perhaps for some of us here, or some of our 
loved ones. 

Each accident is a tragedy in itself; each car- 
ries with it a bitter measure of sadness, of death, 
of permanent injuries, of broken homes. The fact 
that a million casualties in one year strike deepiy 
and with tragic force in five to six million family 
circles is something to reckon with in fixing the 
dimensions of this problem. 

What can be said of the future? 

The most reliable estimates suggest that if ade- 
quate street and highway facilities are provided, 
within 20 years the volume of vehicle use will in- 
crease 50% over the 1941 pre-war peak. Vehicle 
travel, on that basis, will reach the staggering 
total of 500 billion miles in 1967. 

With that mileage, the current fatality rate 
would produce an annual loss of nearly 50,000 
lives and two million personal injuries. Such a 
prospect is unthinkable. 

The toll can not be permitted to increase. On 
the contrary, it must be sharply reduced. The 
total number of deaths must be cut at least in haif 
during the next two decades. That means get- 
ting the fatality rate down at least to three. It is, 
I think, a clearly attainable goal. 

But it would be unrealistic to strive for a reduc- 
tion of equal amounts every year. As the rate 
declines, each further reduction becomes increas- 
ingly difficult to achieve. Therefore, we must 
make our biggest gains immediately. Certainly, 
by 1952, we should be able to get the national rate 
down to five deaths per 100 million vehicle miles. 
Such a reduction would represent the saving an- 
nually of 10,000 lives and hundreds of thousands 
of injuries. 

The heartening progress in the highway safety 
program during the last 10 years provides a sound 
basis for confidence in our ability to do the job. 

But it will take concerted and continuous effort; 
it will require aggressive leadership by public of- 
ficials, and the active support of every individual, 
and of every organization of public-spirited citi- 
zens. 

Here is a task worthy of the devoted energies 
of every American. 





COMPOSITE-POWERED PLANE 


continued from p. 39 


est installed weight. 
turbine of the future. 

As the development of the gas turbine pro- 
gresses, and is accompanied by fuel advancements 
upon which we have briefly touched, we will enter 
an era wherein the composite-powered concept will 
be applied to many larger types of aircraft. This 
will provide large military and transport planes 
with a flexibility of operation under widely vary- 
ing conditions hitherto available only to the high- 
performance composite-powered fighter. 

To what extent we will witness the application 
of gas turbines to the everyday plane, whether 
singly or in composite powerplant arrangements, 
will depend largely upon the inventive and pro- 
duction ingenuity of the aircraft industry. Let us 
be fair about cost. In the present state, these gas 
turbines and their related equipment are tremen- 
dously expensive and are certainly entirely beyond 
the reach of the pocketbook of private enterprise 
or individuals. 

Fundamentally, however, these powerplants are 
considerably simpler to manufacture than our 
everyday reciprocating gasoline or diesel engine. 
For example, it has been determined that the cost 
per pound of the General Electric-designed I-40 
gas turbine is running about one-half that of a 
good liquid-cooled reciprocating engine such as the 
Allison V-1710. If a V-1710 costs about $30,000 
and weighs 2,000 lb, it will cost approximately $15 
per lb. By contrast, the I-40, which develops 
four times the power at 500 mph, will cost around 
$7.50 per lb. Further reductions in cost will be 
effected as volume production is attained with 
the I-40 because these comparisons are based upon 
a production of 1200 I-40’s and 80,000 V-1710’'s. 

All of us are aware of the degree to which de- 
sign and production genius have improved, and 
at the same time reduced the cost of, reciprocat- 
ing engines. Although the present manufacturing 
problems appear to be formidable, it is safe to 
predict that similar improvement and cost reduc- 
tion in gas turbine powerplants are imminent. 
When these manufacturing savings are accom- 
plished we may expect to see general use made of 
gas turbines — both jet and shaft drive. 

People will always fly, because flying is funda 
mentally a better way to get where one wants to 
go. There will continue to be a variation in flying 
requirements which will dictate different means 
for propelling planes. Even the fleetest planes must 
also start and stop and many of these will have 
to operate under conditions requiring all of the 
attributes of both propeller and jet. Here, we will 
inevitably find the composite powerplant. 


Not a bad case for the gas 
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PRACTICAL HELICOPTER 


Challenges Engineer 


BASED ON A PAPER* BY 


F. N. PIASECKI 


asecki Helicopter Corp 


c 
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OW soon the helicopter takes over the big job 
H offered to it by an eagerly waiting transpor- 
tation world rests with the engineer. He must 
continue to develop and improve this unique ma- 
chine to bring its serviceability and price within 
reasonable limits. 

Designers of commercially feasible helicopters 
must find the answers to problems involving most 
desirable airfoil sections and blade shapes as well 
as construction; appropriate and efficient drive 
system units; engines fulfilling helicopter require- 
ments; and smooth, positive and quick-acting con- 
trols. 

The problem most perplexing to the helicopter 
designer is the determination of rotor disc unit 
loadings since this factor influences the entire 
performance and design of the machine. Primary 
consideration in the dise loading determination is 
desired performance in power-off flight. Rate of 
descent in power-off flight increases with higher 
dise loadings. 

Difference of opinion between two general 
schools of thought on piloting techniques leaves 





ring Problems of the He pter,” was presented 





disc loading selection open to discussion. One 
says to contact the ground in as purely a vertical 
flight path as possible with zero forward ground 
speed. The other believes in contacting the ground 
in as purely a horizontal path as possible with 
considerable forward ground speed. 

Adhering to the first opinion permits maximum 
safe loadings of 2'% to 3 psf of rotor disc area. 
These values are derived from flight experience, as 
shown in Fig. I. Landing with forward speed 
allows rotor loadings as high as 5 psf or more — 
depending on the forward speed at which ground 
contact is made. Design for this criterion pro- 





A lush era lies ahead for the helicopter 
once engineers hurdle its technical handi- 
caps, says Piasecki, designer of the PV-3, 
first tandem twin-rotor helicopter, shown 
in insert. 


He outlines specific helicopter weak- 
nesses in need of correction by specialists. 
Clutch and transmission engineers are but 
a few of the technicians who must con- 
tribute their talents. 





Rotary craft are 
said to be a breed 
unto themselves. 
Using components 
built for airplanes — 
such as engines — 
produces less than 
satisfactory results. 
If the helicopter is 
to grow to the stat- 
ure hoped for, it 
must be engineered 
to its own peculiar 
requirements. 
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Fig. 1—Experience with the helicopter models noted in this chart 
established the value for maximum safe disc loading between 22 
and 3 psf of disc area 


duces smaller rotor diameters and fuselages and 
higher top speeds. But higher disc loadings re- 
quire more power to obtain the same hovering per- 
formance, as shown in Fig. 2. 

With multi-engined installations, consideration 
of power failure further complicates the disc load- 
ing problem. One group says the machine should 
be able to hover on one engine or a portion of its 
power units and, with complete power failure, 
should be able to land safely in autorotative de- 
scent. Another viewpoint has it that the machine 
should only be able to maintain altitude at mini- 
mum forward speed and to provide an easy let- 
down at this forward speed. 


All overlap areas are 


Power Loading - tb per hp 


shown as projected areas 








Specific functions of the machine will | 


Dably 
define the set of conditions governing des ; 
Much of the helicopter’s success depends upop 
the rotor blade design and construction since the 
biade generates lift and the propulsive and coniro| 
forces. Major blade load is centrifuga! force 
rather than lift, as shown in Fig. 3. Thus blac 
weight reduction is important. In fact additio, 
of material may weaken the blade. 

Blade design consists of carefully estimating 
both major and secondary loads — especially bend- 
ing loads repeated at least once and sometimes 
more often per revolution. A 1000-hour life roto) 
turning at 300 rpm can undergo 21,000,000 stregs 
reversals. Even the very low values of secondary 


forces must be carefully considered to 
fatigue failures. 

Control function of the rotor blades is so deli- 
cate because the tremendous centrifugal, lift, and 
inertia forces must be so balanced as to be held 
by the hand through a control system with little 
or no effort. Most successful to date has been the 
method of balancing forces about the blade pitch- 
changing axis. The resultant load is low enough 
to be comfortably handled with mechanical link- 
ages. Larger rotors may require booster or servo- 
mechanisms to assist the pilot. 


Application point of the aerodynamic forces is 
at the 25% point of the blade chord. To balance 
the forces, the center of gravity must lie close to 
the center of aerodynamic force. This seriously 
limits blade structure design by requiring all the 
material ahead of the chord quarter-point to bal- 
ance the material behind it. 

Additionally, since the blade structure must 
be considered dynamically, balance is important 
for control as well as from a vibration standpoint 
Balance must insure against aerodynamic flutte: 
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Fig. 2—The higher the 
disc loading, the lower 
the power loading or 
the greater the power 
needed 
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ol juction of natural frequency flutter to the 


ie construction varies from solid wood to 


all. eel and includes combinations of various ma- 
ter: 's. Successful blades to date have a steel 
spi covered with a light skin material such as 


fabi.c or plywood. Metal covered blades provide 
bet aerodynamic values ahd are less sensitive 
to a. mospheric changes. 

Bezgest problem facing the designer using any 
material is the method of fastening it at the joints. 
Despite their design complexities, some current 
rotor blades show very good service records. The 
British have established autogiro blade life as 
high as 1000 hours. Helicopter blade life in U. S. 
Navy operations has reached 600 hours. 


Drive System Improvements 


Mechanical and lubrication engineers jooking 
for new frontiers will find much virgin territory 
for applying their talents in the rotor drive sys- 
tem. Clutch, shafting, and transmission all re- 
quire complete redesign suited to helicopter opera- 
tion 

An engagement clutch is needed to run the engine 
independently from the drive and rotor systems. 
It should permit gradual acceleration of rotor and 
drive systems because of their large inertia. For 
this reason a slip clutch is preferred It need not 
have full torque capacity since the rotor can be 
engaged at low pitch and speed, although full ca- 
pacity might be convenient in some cases. Clutch 
engagement can be automatic or by hand. 

An over-running clutch is also needed for con- 
tinuous rotor rotation in flight in case of engine 
failure. Many types have been used. But for heli- 
copter application, the clutch should have special 
characteristics. Low angular travel for engage- 
ment and disengagement from zero to full load is 
important. This reduces the possibility of building 
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Fig. 3 — Shown here are the forces on a blade of a typical hinged 40-ft 
rotor 


up high inertia loads and surging conditions. Con- 
siderable improvement can be made by designing 
clutches more compact and lighter than standard 
ones now in use. 

The shaft is an important helicopter component 
since it must transmit power a considerable dis- 
tance —from engine to rotor and to auxiliary or 
twin rotor. In this area universal joint specialists 
could be of valuable assistance. Great need exists 
for a flexible shaft coupling with little angular 
freedom (5 deg or less). It must be designed with 
few parts and little or no relative motion, produc- 
ing long life with no wear or lubrication required. 
A carefully balanced shaft is a must toward elim- 
inating annoying vibrations. 

Choice of optimum speed reduction ratios is 
perplexing to the designer. First of ali, rotor blade 
tip speeds are relatively constant — about 450 fps 
for different rotor sizes. Since aircraft engine 
speeds are also relatively constant (2200 to 3500 
rpm), gear ratio between engine and rotor shaft 
varies with rotor size. They range from 6 to 1 
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for small diameters to 20 to 1 for large ones. 

A compromise of tip speeds has taken place in 
current designs. Low tip speeds are desired for 
hovering whereas smooth operation in high-speed 
flight calls for high tip speeds to delay the tip stall 
phenomenon. Fig. 4 shows correlation of tip speeds 
with power-required characteristics of the rotor. 

Variable speed reduction is the answer to both 
maximum hovering and high-speed performance. 
While such transmissions have been planned, they 
have yet to be flown successfully. 


_ Await True ’Copter Engine 


Helicopter powerplant installations to date have 
been adaptations of basic aircraft engines. But a 
widening gap between helicopter and airplane re- 
quirements — especially as regards engine cooling, 
power-speed relationship, and package shape — in 
dicates need for an engine tailored to the heli- 
copter. The SAE Helicopter Committee has done 
much work in this area. Its Aeronautical Inform- 
ation Report No. 16 sets forth desirable character- 
istics for helicopter engines. 

Cooling the rotary craft submerged engine in- 
volves use of either a fan or an exhaust augmentor. 
Additionally, proper ducting must bring in cool air 
and take out hot air in such a way as to prevent 
recirculation of the hot air back to the cool air 
entrance. Ducting hampers maintenance accessi- 
bility since the cowling of a submerged engine - 
unlike the case for most airplanes —is not part of 
the external skin. 

The second basic helicopter engine problem, 
speed-power relationship, stems from the heli- 
copter’s peculiar needs -maximum speed of rota- 
tion at high forward speeds and slow rotation speed 
with maximum power for hovering. These speed- 
power relationships do not conform to the natural 
characteristics of an internal combustion engine. 
Perhaps the answer lies in the already-mentioned 
multiple-speed gear box. But for simplicity, con- 
sideration has been given to an engine that gen- 
erates take-off power at lower than cruising rpm. 

Layout of any new design faces the engineer 
with the problem of most efficient use of internal 
space for payload. With a submerged powerplant 
installation in the fuselage, it would be highly de- 
sirable to have an engine small in one overall di- 
mension and as far away from a cube or cylinder 
as possible. This would offer far more opportunity 
of placing the engine under the seats or along the 
sides of the fuselage. Noteworthy in helicopter 
design is adaptability to mounting the engine at 
both ends. This reduces vibratory motion at crank- 
shaft end. 

To the helicopter pilot quick and precise controls 
are extremely important when hovering close to 
the ground near obstructions. Such precision con- 
trol systems are operating today. 

Hands-off stability has stimulated much control 
discussion. Some favor a completely stable heli- 





copter — hand free in all flight conditions inc tuding 
hovering and under all normal wind disturbances. 
This has caused some to build automatic pil 
plications into the control system. It also s) 
attempts to use complete aircraft automatic 
in helicopters. Others take the stand that 
control is more important to the pilot than any 
automatic stability device. Further investigation 
and experience will create common grounds for 
agreement. 

Only thorough testing for flight characteristics 
will tell the engineer whether he has achieved satis. 
factory standards of performance with all of these 
components teamed together in the helicopter. 
Most important feature of the helicopter test pro- 
gram is endurance testing to determine life of the 
machine. Continuous flight loads must be applied, 
effects of fatigue noted, and wear and lubrication 
of parts continuously checked. Fatigue properties 
of basic aircraft materials as well as the influence 
ef shop processes on these properties should be 
carefully observed in detail design. 

Incorporating the answers to these major prob- 
lems into an economical and useful machine will 
catapult the helicopter into both the transportation 
and personal aircraft industry with an impact be- 


yond the wildest dreams of Sunday supplemeni 
writers. 
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(Part Il) 


ECHNICAL Board-approved addi- 

tion of 16 stainless steels plus a 
change in their numbering system 
complete the SAE standard steel re- 
visions to be included in the 1948 
SAE Handbook. (Other steel speci- 
fication revisions made by the SAE 
Iron & Steel Technical Committee 
were reported in the article, “Post- 
war SAE Steels,” pp. 17-23, Novem- 
ber, 1947, SAE Journal.) 

The stainless steel numbering change eliminates 
confusion between the SAE and AISI numbering 
methods. Prefix “30” is retained for nonheat- 
treatable chromium nickel steels. The number “51” 
prefixes stainless chromium irons and steels. Re- 
maining digits in the SAE number designation 
following these prefixes now correspond to AISI 
numbers. 

Revised Table 10 —- Chromium Nickel Austenitic 
Steels, Not Capable of Heat Treatment, now ap- 
pearing on p. 287 of the 1947 Handbook, will be 
listed as Table 11. Steels in Table 11, including the 
six new ones, are: 


* 30301 This steel is capable of attaining high 
tensile strength and ductility by moderate or 
severe cold working. It is used largely in the cold 
rolled or cold-drawn condition in the form of sheet, 
strip and wire. Its corrosion resistance is good but 
not equal to 30302. 


* 30302 (replaces 30915) This is the most 
widely used of the general purpose austenitic chro- 
mium nickel stainless steels. It is used for deep 
drawing largely in the annealed condition. It can 
be worked to high tensile strengths but with 
slightly lower ductility than 30301. 


* 30303F (replaces 30615, types 1 and 2) This 
is a free machining type recommended for the 
manufacture of parts produced on automatic ma- 
chines. Caution must be used in forging this steel. 


* 30304 (replaces 30905) This is similar to 
30302 but somewhat superior in corrosion resis- 
tance and having superior welding properties for 
certain types of equipment. 


* 30305 


Similar to 30304 but capable of lower 
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hardness. Has greater ductility with slower work 
hardening tendency. 


* 30309 This steel has high heat-resisting 
qualities and is resistant to oxidation at tempera- 
tures up to about 1800 F. 


* 30310 This steel has the highest heat-resist- 
ing properties of any of the chromium nickel steels 
and is used to resist oxidation at temperatures up 
to about 1900 F. 


* 30316 (replaces 30805) This steel is recom- 
mended for use in parts where unusual resistance 
to chemical or salt water corrosion is necessary. It 
has superior creep strength at elevated tempera- 
tures. 


* 30317 This steel is similar to 30316 but has 
the highest corrosion resistance of all these alloys 
in many environments. 


* 30321 (replaces 30705) This steel is recom- 
mended for use in the manufacture of welded struc- 
tures where heat treatment after welding is not 
feasible. It is also recommended for use where 
temperatures up to 1600 F are encountered in 
service. 


* 30347 This steel is similar to 30321 with the 
following additional statement: This Columbium 
alloy is sometimes preferred to Titanium because 
less Columbium is lost in the welding operation. 


* 30325 
shafts. 


Used for such parts as heat control 


Revised Table 11-Stainless Chromium Irons 
and Steels, now on p. 287 of the 1947 Handbook, 
becomes Table 12. The steels in this category, in- 
cluding 10 additions, are as follows: 


















TABLE 11—WROUGHT CHROMIUM NICKEL AUSTENITIC STEELS (NOT CAPABLE OF 
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0.07 Mu 


SAE AISI , Mn Si r S Waid Do a 
Number Type C Max. Max. Max Max. Cr Rang Ni Range Other Elements 
30301 301 0.08-0.15 {2.00 1.00 0.04 0.03 16.00-18.00 6.00- 8.00 | 
30302 302 0.08-0.15 {2.00 1.00 0.04 0.03 17.00-19.00 7.00-10.00 
30303 F 303 0.15 Max. |2.00 1.00 17.00-19.00 8.00-10.00 P, S, Se 0.07 Min 

Zr, Mo 0.60 
30304 304 0.08 Max. |2.00 1.00 0.04 0.03 18.00-20.00 §.00-11.00 
30305 305 0.12 Max. [2.00 1.00 0.04 0.03 17.00-19.00 | 10.00-13.00 
30309 x09 0.20 Max. {2.00 1.00 0.04 0.03 22.00-24.00 | 12.00-15.00 
30310 310 6.25 Max. |2.00 1.50 0.04 0.03 24.00-26.00 | 19.00-22.00 ; 
30316 316 0.08 Max. |2.00 1.00 0.04 0.03 16.00-18.00 | 10.00-14.00 Mo 2.00-3.00 
30317 317 0.08 Max. |2.00 1.00 0.04 0.03 18.00-20.00 | 11.00-15.00 Mo 3.00-4.00 

30321 321 0.08 Max. {2.50 1.50 0.04 0.05 17.00-19.00 8.00-12.00 Ti 5xC Min. 
30347 347 0.08 Max. {2.50 1.50 0.04 0.03 17.00-19.00 9.00-13.00 Cb 10xC Min 
30325 325 0.25 Max. |0.60-0.90/1.00-2.00 7.00-10.00 | 19.00-23.00 Cu 1.00-1.50 

TABLE 12—WROUGHT STAINLESS CHROMIUM IRONS AND STEELS 
SAE AISI ; Mn Si r S ee cea | - 
Number | ype ' Max. Max. Max Max. Cr Range Ni Range | Other Elements 
| 
=| | 
51410 | 410 0.15 Max. | 1.00 1.00 | 0.04 0.03 | 11.50-13.50 | Pe 
51414 | t14 0.08--0.15 1.00 1.00 | 0.04 0.03 11.50-13.50 | 1.25-2.50 | 
51416F | 116 0.15 Max. 1.25 | 1.00 | 12.00-14.00 | P, S, Se 0.07 M 
| | | i Zr, Mo 0.60 M 
51420 420 0.30-0.40 1.00 | 1.00 | 0.04 0.03 | 12.00-14.00 | . 
51420F 0.30-0.40 125 | 1.00 | | 12.00-14.00 | P, S, Se 0.07 Mir 
Zr, Mo 0.60 Ma 
51430 } 430 | 0.12Max. | 1.00 | 1.00 | 0.04 0.03 | 14.00-18.00 | | 
51430F 0.12 Max. 1.25 | 1.00 | 14.00-18.00 | | P, S, Se 0.07 Mir 
ae fs | | — . | + | ge, M0060 M 
51431 131 0.20 Max. 100 | 1.00 | 0.04 0.03 15.00-17.00 | 1.25-2.50 | 
51440A 4404 0.60-0.75 100 | 1.00 | 0.04 0.05 16.00-18.00 | | Mo 0.75 Max 
51440B 440B 0.75-0.95 1.00 | 1.00 | 0.04 0.03 16.00-18.00 | | Mo 0.75 Max 
51440C 440C 0.95-1.20 1.00 1.00 | 0.04 0.03 16.00-18.00 | Mo 0.75 Max 
51440F 0.95-1.20 1.25 1.00 | 16.00-18.00 P, S, Se 
| Zr, Mo 0.75 Mas 
51442 442 0.20 Max. 1.00 1.00 | 0.04 0.035 | 18.00-23.00 | aa eh 
51446 446 0.25 Max. | 1.00 1.00 | 0.04 0.03 | 23.00-27.00 | 1.00 Max. 
51501 501 Over 0.10 1.00 100 | 0.04 0.03 4.00-6.00 | 























F—Suffix F is used to denote a free machining steel. 


A, B and C—Suffixes A, B and C are used to denote three types of steel differing only in the carbon conte 


° 51410 (replaces 51210) 
purpose stainless steel capable of heat-treatment 
to show good physical properties. It is used for 
general stainless applications, both in the heat 
treated and annealed condition; but it’s not as re- 
sistant to corrosion as SAE 51430 in either the 


This is a general 


annealed or heat-treated condition. 


¢ 51414 (replaces 51310) 
and heat-resisting nickel-bearing chromium steel 


This is a corrosion 


51410. 


with somewhat better corrosion resistance than 
It will attain slightly higher mechanical 
properties when heat treated than 51410. It is used 
in the form of tempered strip or wire, and in bars 
and forgings for heat treated parts. 


°51416F (replaces X51410) 


This is a free 


machining grade for the manufacture of parts pro- 


duced in automatic screw machines. 


° 51420 (replaces 51335) This steel is capable 
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of eat treating to a relatively high hardness. It 
wil narden to a maximum of approximately 500 
Bri ell. It has its maximum corrosion-resisting 
que ties only in the fully hardened condition. . It 
is sed for parts such as cutlery and hardened 
pu shafts. 


¢ 51 120F This is similar to 51420 except for 
its ; ee machining properties. 


¢51130 (replaces 51710) This is a steel of a 
‘+hromium type not capable of heat-treatment 
; recommended for use in parts of moderate 


I Corrosion and heat resistance are superior 
to 51410. 
°51430F This is similar to 51430 except for 


ts free machining properties. 


¢ 51431 This is a nickel-bearing chromium 
designed for heat-treatment to high mechani- 
roperties. Its corrosion resistance is superior 
ther hardenable steels. 


°51440A A hardenable chromium steel with 
greater quenched hardness than 51420 and greater 
toughness than 51440B and 51440C. Maximum 
corrosion resistance is obtained in the fully-hard- 
ened and polished condition. 


* 51440B 


A hardenable chromium steel with 


‘orrosion resistance is obtained in the fully hard- 
ened and polished condition. Capable of hardening 
to 50-60RC, depending upon carbon content. 


*51440C This steel has the greatest quenched 
hardness and wear resistance upon heat treatment 
of any corrosion or heat resistant steel. 


*51440F The same as 51440C, except for its 
free machining characteristics. 


* 51442 A corrosion and heat resisting chro- 
mium steel with corrosion resisting properties 
slightly better than 51430 and with good scale 
resistance up to 1600 F. 


* 51446 A corrosion and heat-resisting steel 
with maximum amount of chromium consistent 
with commercial malleability. Used principally for 
parts which must resist high temperatures in ser- 
vice without scaling. Resists oxidation up to 
2000 F. 


* 51501 Used for its heat and corrosion resis- 
tance and good mechanical properties at tempera- 
tures up to approximately 1000 F. 


Members of the Iron & Steel Technical Commit- 
's Division XV, who expanded the stainless steel 
les, are: Chairman J. L. McCloud, Ford Motor 
Co.; D. M. Bigge, Chrysler Corp.; F. K. Bloom, 
stless Iron & Steel Corp.; L. D. Bonham; P. L. 
ley, National Tube Co.; B. H. DeLong, Carpenter 
el Co.; S. M. Lenhoff, Detroit Diesel Engine 





Division, GMC; R. A. Lincoln, Allegheny Ludlum 
Steel Corp.; D. C. McVey, International Harvester 
Co.; F. Nethway, Oldsmobile Division, GMC, and 
V. W. Whitmer, Republic Steel Corp. 

A reprint of the Iron & Steel.Specifications from 
the 1947 SAE Handbook, including these specifica- 
tions and the revised carbon and alloy steel speci- 
fications is available in pamphlet form from the 
SAE Special Publications Department. 29 West 
39 Street, New York 18, N. Y. for $1.50 to SAE 
members and $3.00 to nonmembers. Ask for 
SP-30. 


Probe Ferrous Castings 
For Frigid-Zone Service 


EPENDABLE low-temperature performance of ferrous 
castings is aimed for by a newly-formed group of the 

SAE Iron & Steel Technical Committee. Recommended 
practices and standards for testing and specifying these 
materials will be developed, it is hoped, after more is learned 
of their behavior in the cold. 

These specialists want to find what happens to the cold- 
exposed casting’s stress pattern, where and how failures 
occur. They know that performance of gray iron, malleable, 
steel, and other iron alloy castings becomes unpredictable 
in the sub-zero range. Anything can happen to castings in 
the transition or brittle temperature range. They aim to 
prevent failures in both military and commercial arcti 
operation. 

The group’s planned end products-— standards and speci 
fications — will do this. They will specify materials that 
withstand extreme cold; they will outline satisfactory test 
procedures to predict pertinent casting properties 

First to be established is what industry wants in tensile 
impact, and notched-bar properties of these materials. An 
industry survey along these lines will be made. Informa- 
tion will also be gathered on testink methods and data, 
specimen size and shape, service performance, and the 
chemistry, processing, and heat-treatment of satisfactory 
low-temperature castings. 

Efforts will be made to send a technical observer to the 
Army Ground Forces winter tests. He will report possible 
ferrous metal failures in these Alaskan operations 

Once tables of low-temperature material properties have 
been developed, the conferees plan to work up much-needed 
reproducible tests. Presently-used V-notch and impact 
tests were said to be meaningless. These materials lose 
their ductility below -40F. And fatigue properties are held 
to be as important as impact. 

Serving on Division XXIV, Low Temperature Properties 
of Ferrous Castings, are Chairman C. H. Lorig, Battelle 
Memorial Institute; D. L. Edlund, Vanadium Corp. of 
America; P. L. Goud, Detroit Arsenal; R. B. Hoope1 
Chrysler Corp.; A. Hurlich, Watertown Arsenal; N. A 
Matthews, Electro-Alloys Division, American Brake Sho« 
Co.; L. E. Simon, Electro-Motive Division, GMC: D. A 
Shinn, Air Materiel Command; and G. Vennerholm, Ford 
Motor Co. 


Correction: Table 6 Molybdenum Steels, on p. 20 of the 
article “Postwar SAE Steels,” in the November, 1947, SAE 
Journal, contains an incorrectly-designated SAE steel nun 
ber. The second of the two 4620 steels (with a carbo: 
range of 0.18-0.23) should be X4620 
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14. 
AIR—FUEL RATIO—BY WEIGHT 


Fig. 1 — Flame velocity of natural gas at various tempera- 
tures 


LAME velocity —important in combustor design 

and in determining the maxmium flow velocity 
that may be sustained in a ramjet engine before 
blowout takes place — has now been ascertained for 
several fuels for temperatures up to 900 F and 
pressures down to 3.9 in. of hg. 

A study of the data accumulated brings us to the 
following conclusions: 


1. Flame velocity increases when inlet tempera- 
ture is raised. 

2. Flame velocity of acetylene increases as pres- 
sure decreases, even down to 3.9 in. of hg. 

3. The range of air-fuel ratio over which stable 
burning can exist increases as inlet temperature 
is raised. 

4. The range of air-fuel ratio over which stable 
burning can exist decreases as pressure is lowered. 


Flame Velocity Curves 


Figs. 1-6 give flame velocity curves for the fuels 
tested: natural gas, gasoline, and acetylene. The 
dotted vertical line indicates the theoretical mix- 
ture for complete combustion. The last point on 
the right of each curve indicates the lean-blow-off 
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point. Generally speaking, the first point on the 
left indicates the first measurable cone. In all cases 
the maximum flame velocity occurs on the rich 
side of the theoretical mixture. 

Natural gas and gasoline were used at atmos- 
pheric pressure. Acetylene was used to get data 
at reduced pressure because of its high flame 
velocity. 

Fig. 1 shows the flame velocity at atmospheric 
pressure for four inlet mixture temperatures. Not 
only does the flame velocity increase with rising 
inlet temperature, but the range of air-fuel ratio 
over which stable burning can exist increases. The 
limits of ignition for methane-air mixtures are 5- 
15% fuel by volume. This range corresponds to 
5.0 air-fuel ratio to 30 air-fuel ratio by weight. It 
is shown that at the higher temperatures the curves 
approach these limits. 

Fig. 2 indicates that flame velocity varies some- 
what with change in flow velocity. There is bette: 
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Fig. 2— Flame velocity of natural gas at two flow velocities 
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FLAME VELOCITY 


of Fuels at Low Pressures 


agreement for the richer mixtures. It can also be 
shown that as flow velocity is reduced burning is 
stable farther toward the rich end. All tests were 
made at a Reynolds number below 2000, as it is 
known that when Reynolds number exceeds 2400 
the flow changes to turbulent, increasing flame 
velocity. 

Fig. 3 shows the flame velocity of white gaso- 
line at an inlet temperature of 300 F and atmos- 
pheric pressure. Data were not obtained at any 
other conditions because it is too difficult to vapor- 
ize gasoline at reduced pressure. 

It was necessary to use a fuel with a high flame 
velocity in order to obtain data at reduced pres- 
sures. Fig. 4 gives a typical curve for acetylene. 
The high flame velocity made it impossible to ob- 
tain data at atmospheric pressure, due to the large 
flows required. The following comparison can be 
made between acetylene and natural gas. 
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Fig. 3 — Flame velocity of gasoline 
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1. The maximum flame velocity for acetylene is 
shifted more to the rich side than natural gas. 

2. Stable burning is possible for acetylene over 
a wide range of air-fuel ratios. 

Fig. 5 shows the spread for different flows is very 
small. It should be noted that at this low pressure 
the air-fuel ratio for maximum flame velocity has 
shifted from 12 to 19. A comparison of Figs. 4 
and 5 shows that flame velocity increases as inlet 
temperature is raised. 

The effect of a change in pressure on flame 
velocity is given in Fig. 6. The curves make it 
clear that: 

1. With a decrease in pressure there is an in- 
crease in the maximum flame velocity. 

2. At the same time there is a decrease in the 
range of air-fuel ratios over which burning can 
exist. 


e Apparatus 


The bunsen burner method was used to measure 
the flame velocities because the simplicity and 
flexibility of the apparatus makes the method ap- 
plicable to a multitude of problems and conditions. 

Fig. 7 shows the gas and air supply systems. 
The pressure regulators before the flow meters can 
be adjusted according to the gas temperature to 
give the constant gas density for which the flow 
meters have been calibrated. They then become 
constant mass flow devices. The flows are kept 
constant, independent of each other and burner 
pressure by the flow regulators, which maintain a 
constant pressure drop across the control valve. 

The relative positions of the apparatus for pro- 
ducing a schlieren picture can be seen from Fig. 8. 
Light comes from a 1500-w high-pressure mercury 
line source. Due to the intense heat, it is both air- 
cooled and water-cooled. The schlieren mirror 


produces an image of the source along the edge of 
the slit. Beyond this slit a lens is used for focus- 
ing the nozzle onto the screen. The schlieren image 
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Fig. 5— Flame velocity of acetylene for two flow velocities 


is much sharper than the direct image and also 
includes more information about the flow. 

The nozzle and vaporizer (Fig. 9) are mounted 
directly in the column. The nozzle has a throat 
diameter of 1% in., and has been designed to give 
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Fig. 6—Flame velocity of acetylene at various pressures 


uniform velocity distribution. This uniforn 
velocity distribution produces an inner cone thai 
more closely approximates a perfect cone than : 
parabolic distribution would give, although it in. 
creases the problem of anchoring the flame. Pro 
vision for supplying secondary air for the diffusion 
flame has been included in the nozzle, but to obtain 
the data presented herein it was not necessary to 
admit secondary air. 

The vaporizer consists of an alundum RA 
thimble about 3 in. long and 1 in. in diameter. The 
liquid fuel is measured by a rotameter and then 
fed to the thimble. The RAQ8 is very porous, so 
that the liquid fuel passes through the tube and is 
vaporized by the hot air stream on the outside. 
The fuel rate is controlled by adjusting the pres- 
sure of the liquid fuel within the alundum thimble. 


a 


Flame Velocity 


The velocity of the flame is equal to the product 
of the velocity of the gas mixture and the sine ol 
the angle that the side of the flame front make: 
with the axis when the inner cone is a true cone 
For this reason the nozzle was designed to produce 
a bunsen cone that approximates a true cone. There 
still remains a rounding effect at the tip of the 
cone, but the departure at the base has been con- 
siderably reduced. Only under extreme conditions 
of low pressure or low flow does the cone becom 
distorted. Fig. 10 shows how the cone angi 
(which has been projected onto the screen) is mea- 
sured with a protractor. 













Fig. 7—Supply and 
tlow meters for air 
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Digest of paper 
By M. j. ZUCROW 
and W. J. HESSE 
Purdue University 

HE combination of high thermal! effi- 

ciency and low weight with compo- 
nent flexibility in a small package ac- 
counts for the high hopes held for the 
gas turbine in many fields . sta- 
tionary powerplants, and marine, loco- 
motive, and aircraft propulsion. 

With the Escher Wyss closed cycle 
plant built in Switzerland in 1939, effi- 
ciencies surpassing the best practice in 
modern steam central stations appear 
possible. In tests of this 2000-kw plant, 
equipped with an external oil-fired air 
heater, a plant thermal efficiency of 
30.6% (11,150 Btu per kwh) has been 
attained. This is better than the per- 
formance of most steam plants. 

The gas turbine is destined to find a 
place for itself for standby and peak- 
load plants. The rapidity with which 
it can be brought up to full load —in 
from 3 to 10 min- gives it an advan- 
tage for these types of service. Ap- 
plications for small primary power- 
plants where water supply is limited 
also look promising. 

For propulsion of merchant marine 
craft the open-cycle gas turbine has 


merit because of its compactness, low 
weight, simple control, and need for 
few personnel for its operation. Pow- 
ering water craft the gas turbine must 
operate with relatively low inlet tem- 
peratures (about 1200F) and a twin- 
shaft arrangement to obtain long life 
and the required fuel economy, inter- 
cooling, reheat, and regeneration. 

First use of gas turbines in locomo- 
tives was made by Brown Boveri in 
1941. Because of its initial success 
with the project, the company is now 
building an 8000-hp turbine for loco- 
motive propulsion. 


"Railroad Unit under Test 


Westinghouse experiments in this 
country with a 2000-hp powerplant dis- 
close a number of advantages. The 
photograph above illustrates a possible 
8000-hp locomotive powerplant using 
four of these units. This compact 
powerplant is 26 ft long, 6 ft wide, 3% 
ft high, and weighs 38,000 Ib including 
the foundations. Mounting two of these 
units side-by-side provides 4000 hp for 
driving the locomotive. The entire lo- 
comotive is less than 60 ft long. Pres- 
ent diesel-electrics require two cabs 130 
ft long. 

This experimental turbine delivers 
1 hp per 19 Ib of powerplant, including 
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oo and Air 


= Powerplants 


generators, foundation, and auxiliaries 
Diesel engines develop 1 hp per 23 to 
28 lb of powerplant, including genera- 
tors but not supporting frame and 
accessories. 

The Westinghouse unit operates with 
a pressure ratio of 5 and a turbine 
inlet temperature of 1350F. Its ther- 
mal efficiency is 20%. A 20-stage axial- 
flow compressor of 25,000 cfm free air 
capacity delivers its air to a cylindrical 
ring of 12 cell-type combustors. Each 
combustor is 4% in. in diameter and 3 
ft long. The fuel is No. 6 Bunker C oil 

The eight-stage reaction turbine de- 
livers 6000 hp, of which 4000 are con- 
sumed in driving the air compresso! 
Test efficiency of the air compressor 1s 
0.85 and that of the turbine is 0.87 
to 0.88. 

Demands for aircraft speeds ap- 
proaching 500 mph bring the end of 
practical reciprocating engines withil 
sight. Both complexity and weight per 
unit of power output of the reciprocat- 
ing engine rise rapidly for units ex- 
ceeding 3000 hp. The turboprop looms 
as the logical successor for these 
reasons: 


1. Low weight; 
2. Small frontal area; 


3. Absence of vibration; 
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Fig. 1—Probable fields of application of 
turboprop and reciprocating engines 


t. Capability of cruising at practi- 
cally full power; 

5. Ability to burn fuels other than 
high octane gasoline. 

An estimate of the fields of appnca- 
tion of both the piston and turboprop 
engines, Fig. 1, indicate that the tur- 
boprop will dominate in large aircraft 
propulsion within the next 10 years in 
high-altitude operation and at speeds 
above 400 mph. 

An advantage of gas turbine devel- 
opment is that engineering and metal- 
lurgy can proceed along well-estab- 
lished lines since they are independent 
of fuel technology. The turboprop will 
be free of such problems as vapor lock, 
detonation, and the need for engine 
cooling. (Paper “The Gas Turbine 
Powerplant —Its Potentialities and De- 
velopment Problems,” was presented at 
SAE Indiana Section, West Lafayette, 
Ind., April 17, 1947.) 
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Tractor Repair Shop 
Wants Factory Facts 


“By PAUL DUMAS 


Implement & Tractor 


HE tractor dealer needs help from 

the industry to raise the efficiency 
of his service and repair operations to 
those of the car repair shop. 

One sore spot in the tractor service 
picture is costs. Mechanics want 
higher wages. Proprietors want more 
and better information concerning the 
pricing and performance of repairs on 
the products they service. It’s inter- 
esting to note that most tractor deal- 
ers sell their service station labor for 
$1.70 per hr compared to $3.00 per hr 
charged by passenger car repair shops. 


Repair Price Difficulty 


Trouble here is that too many trac- 
r repair shops sell their repair labor 
the fixed hourly basis instead of 
flat-rate basis, so much per job. 
ng ago the passenger car repair 
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business demonstrated that paying 
higher wages and buying labor-saving 
equipment cannot be reconciled with 
the hourly system of merchandising 
service. 

Nearly 800 dealers recently surveyed 
decry the lack of adequate flat rate 
and service data. They want this in- 
formation both for the tractors they 
sell as well as for the others which 
they service. It’s good business to 
service properly all tractors coming 
into the dealer’s shop. Any devices 
promoting proper servicing are to the 
best interests of the industry. 


Need for Special Tools 


Another overlooked item in tractor 
servicing is the special repair tool 
special wrenches, pullers, pushers, and 
reamers. Absence of such tools when 
the design calls for them diminishes 
the shop’s work range and effective- 
ness. Manufacturers can do much to 
remedy this situation. 

Tractor repair establishments carry 
too little basic and labor-saving shop 
equipment compared with car servic- 
ing stations. The average shop is not 
well-equipped with items such as 
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hoists, jacks, dollies, work stands, and 
parts cleaning equipment. (Paper “The 
Tractor Maintenance Industry as Ob- 
served by a Service Engineer,” was 
presented at SAE National Tractor 
Meeting, Milwaukee, Sept. 18, 1947.) 


Baby Tractor Handles 
Big Small-Farm Jobs 


By C. A. HUBERT 
and J. L. HIPPLE 


” 
Ta 


HE Farmall Cub tractor satisfies 
the needs and pocketbook of the 
small farmer and at the same time 
does the work of most large-size 
tractors. 

Sufficiently versatile for general as 
well as specialized farming, the Cub 
is the first tractor of its kind designed 
especially for orchardists, market gar- 
deners, and part-time city farmers 
The machine may be equipped with a 
high-altitude attachment, starting and 









lighting, belt pulley, 
swinging drawbar, 
front axle, 
nations. 

Simple in design and of rugged con- 
struction, the tractor has a 69%-in. 
wheel base and a minimum turning 
radius of 84 ft. It is powered by a 
4-cyl L-head engine that displaces 
59.5 cu in. It burns regular gasoline 
and develops 10.5 bhp at 1600 rpm. 

The implements, like the machine it- 
self, are low-priced. They can be 
changed quickly and easily. There are 
three mounting points for all imple- 
ments — the universal mounting frame, 
mounting pads, and drawbar. Chang- 
ing the implements never disturbs the 
ground tool adjustments, maintaining 
uniform quality of work. 

In addition to the various tillage, 
planting, and cultivating implements 
specially designed for the Cub, there 
are many trailing and belt-driven im- 
plements ideally suited to its power 
output. (Paper “Farmall Cub Tractor 
and Implements,” was presented at 
SAE National Tractor Meeting, Mil- 
waukee, Sept. 18, 1947.) 


power take-off, 
adjustable-tread 
and various tire combi- 


Auto Part Use Tricky 
For Industrial Units 


By LLOYD T. GRAVES 
-anad Mixermobile Co., Ltd 
DAPTING automotive parts to in- 
dustrial equipment demands knowl- 
edge of the part’s limitations and 
metallurgical make-up if any savings 
are to be realized. 

For example, designers are often 
misled in judging strength of automo- 
tive parts. In a car, only about 35 hp 
is transmitted from an engine rated at 
90 hp. And a passenger car driving 
mechanism may transmit this load 
only at intervals 


Possib'e Dangers 


Directly connecting a_ three-speed 
transmission designed for this car to 
a 10-hp electric motor, set up to oper- 
ate continuously under full load, would 
shorten life of the gears. Same would 
be true of a clutch or differential from 
this car transmitting full torque of a 
40 or 50-hp electric motor. Calcula- 
tions of working loads should be over- 
estimated and part selections based on 
torque ratings. 

Welding of heat-treated parts should 
be avoided if possible. It can be satis- 
factory if the part is so constructed 
that wearing surfaces can be cooled 
during welding and if alignment is of 
minor importance. 


Since automotive parts manufac- 
turers use various alloys and diversi- 
fied heat-treat methods, a welder must 
have a fair knowledge of metallurgy 
to ensure good welds. Heat-treating 
welded parts usually cracks or check- 
marks the weld and warps the finished 
part. (Paper “Application of Automo- 
tive Parts to Industrial Equipment,”’ 
was presented at SAE British-Columbia 
Group, Vancouver, April 9, 1947.) 


Trailer Choice Rests 
On 3 Considerations 


By V. M. DREW 
Fruehauf Trailer Co 
N selecting a trailer, the operator 


should consider trailer types from 
three angles: maximum size and gross 
weight allowed by the states through 
which the trailer is to operate, opera- 
tional and commodity requirements, 
and operational economics. 

The first step is to find out maxi- 
mum train length, axle loadings, and 
gross vehicle weight allowed by law. 
Then various combinations can be 
compared with respect to how much 
payload they can carry, following state 
regulations. 

Of course, the operator must choose 
only trailers which do not exceed pres: 
ent regulations, but Drew believes these 
regulations need modernization. Most 
states have followed recommendations 
of the American Association of State 
Highway Officials in setting up their 
laws on length and weight of trailers 
If these recommendations were brough, 
up to date, and laws were modified ac- 
cordingly, operators could select units 
which take better advantage of ad 
vances in trailer design and materials 

The great variety of trailers avail- 
able today makes it possible for the 
operator to choose one well suited to 
the type of cargo he plans to haul. Al? 
the operator needs is enough persist- 
ence to examine each of the many 
types. 

From the standpoint of economics, 
light weight and low maintenance costs 
make the frameless trailer the leader 
among closed-van trailers. Because its 
panels are not load-carrying members, 
only localized damage to the frame- 
less trailer results from impact. This 
feature minimizes damage to trailer 
and to cargo. (Paper “Selection and 
Application of Trailer Equipment ” 
presented at the SAE National West 
Coast Transportation and Maintenance 
Meeting, on Aug. 22, 1947.) 
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How Fast 


For Harvesting 


By ROBERT L. WORRELL 


OB of the harvesting implement ; 
drives and where it’s done largely 
determines the tractor’s speed. 
Analysis of the _ tractor’s 
function — powering the implement and 
moving it forward-—throws light o 
the basis for speed selection. 
given power, the tractor can 
faster if the implement needs less 
power to perform its task. For heavier 
implement work, tractor speed must 
necessarily be reduced. Ground condi- 
tions complicate this relationship 


fold 


For a 


trave 


Built for Extremes 


The grain harvester or combine 
case in point, threshes and cleans seeds 
ranging in size from large lima beans 
to pin-head size grass seeds. It oper- 
ates on steep Washington slopes, i 
soggy Arkansas marshes, over Nev 
York rocks, and in deep Illinois mud 
t must handle grain short and tall 
light and heavy. 

All these factors have a bearing o1 
tractor speeds. For hilly or rough 
ground or in heavy grain, low speeds 
are in order. Average to light grail: 
over smooth ground may be harvested 
at higher speeds. Modern tractor 
speeds of 2 2/3 mph in first, 3% 
second, and 5 mph in third fit thes¢ 
conditions fairly well. 


Hay Harvest Speedy 


In harvesting hay, the side-deliver) 
rake forms windrows of mown hay. It 
must skip over the ground at 7 mpl 
to keep ahead of the baler. While cro] 
conditions govern hay rake speed 
weather hazards make utmost speed 
advisable. 

Hay balers pick up the hay from th« 
windrows and roll or compress it int 
bales. Since this machine has no quar- 
rel with modern tractor speeds 
adapts itself to varying windrow sizes 
the three standard tractor speeds 
just about right. 

The forage harvester primarily « 
hay into short lengths for barn or 
storage, although it does other jos 
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+8 Should A: Tractor 


needs speeds from 1% to 7 
) deal with the various crop con- 

s and loads encountered. 
If the operator on this operation 
shift gears on the fly, he could 
travel at top speed at all times. Uphill 
yn, through heavy or light mate- 
could select the proper speed 


rial he 


vithout stopping. 
7 Tractors would better serve the 
. eeds of these and other harvesting 
” tools if they had (1) two additional 
» speeds, (2) a clutch to produce live 
7 wer take-off, (3) a power take-off 
i speed tachometer, and (4) a provision 
a. for gear-shifting while in motion. 


ist Paper “Tractor Speeds for Harvest- 
di- ng Grain, Hay, and Corn,” was pre- 
sented at SAE National Tractor Meet- 

Milwaukee, Sept. 17, 1947.) 


a For Planting & Tilling 


= By H. V. HANSEN 
T ACTOR speeds for tillage and 
planting implements vary with kind 
ery ind condition of operation. Factors 


It presently dictating best practice are 
rator comfort and safety as well as 


ro} lrawbar horsepower available for the 
ed ement. Speeds used for tillage and 
eed ting implements in five typical 
ng areas are as follows: 
th 
ir- a jedi “Cin £.% Quiliche a 
1a + aS presente SAF 
5 ctor |} 5 Sept. 17, 1947 
“er eS eer 
Co W.E Meel Delta Experiment 
F. C. Fenton, Kansas State College 


wri Viniuere 


Beet Sugar Foundation 








Operation 
Corn stalk cutting 
Dise harrowing 
Plowing after discing 
Discing after plowing 
Spike-tooth harrowing 
First cultivation 


First cultivation 
First cultivation 


Second cultivation 
Third cultivation 
Seeding oats— Method I 


Seeding oats — Method II 
Dise harrow 
Grain drill 


Stalk cutting 
Busting out ridges 
Disc harrowing 


Seed planting 
Cultivation 

First 

Second 

Third and fourth 

Fifth and additional 
Flame cultivation 


Working soil for sum- 
mer fallowing 


Grain drilling 


Listing and planting 


Loose ground listing 


Dise harrowing 
Plowing 
Firming the soil 


Floating the soil 
Beet planting 


Dise harrowing 


ttt 
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Travel? 


MIDWEST FARM AREA 


Tractor Speed 


in mph Remarks 
8 If done before harrowing 
3.5-—5 
4-5 
5 
1—6 
~4 For 6 to 8-in. corn with rotary hoe 
implements 
15-2 Cultivator with standard shields 
4-5 Standard type cultivator with ro 
tary hoe attachments 
2.5 — 3.5 Without rotary hoe implements 
6 
4 Where oats are first broadcast and 
soil then disc harrowed 
3.5 —4.5 
4-5 


UTHERN PLANTATION AREA 


2.5 — 5.5 
2.5 75 With middlebreakers 

2-3.5 In runner planter areas prior to re- 

bedding 

2.5 —-4.5 In runner planting 
1.75 -25 
2.5 — 3.75 

3 — 4.5 

2-3.5 

2.75 


GREAT PLAINS AREA 


Using implements such as lister 
3-4 middlebuster, rod weeders, cul- 
tivators, and wide-type disc 
harrows 
3-5 As high as 7 to 8 mph if tractors 
have sufficient power to pull the 
drill and if ground condition 
warrant it 
4 For row crops such as feed and 
maize 
3-4 


NARROW CROP AREA 


2.5-—4 Cutting and working foreign matter 
into soil 
2.5-4 With two-way plows in irrigated 
areas 
5-6 Using cultipackers 
2.5-3.5 
2.5 


ORCHARD AREA 


1.75 -3 








Baltimore — Dec. 11 


Engineers’ Club of Baltimore; din- 
ner 7:00 p.m. Old Timers’ Night. Old 
Timers will have a discussion of old 
automobiles and airplanes. Slides on 
old automobiles and airplanes. George 
Hull, master of ceremonies. 


British Columbia Group — Dec. 8 


Hotel Georgia, Vancouver; dinner 
6:30 p.m. Coastal Marine Problems 
Capt. C. W. Cates. 


Central Illinois — Jan. 5 


Hotel Jefferson; dinner 6:30 p.m. 
Member meeting 8:00 p.m. Super- 
charger Drives—D. B. Shotwell. De- 
signing New Engines— R. Larson. 
Steering Clutch Design Factors — Doug- 
las Erskine. 


Chicago — Dec. 5 and 9 


Dec. 5— La Salle, Bronzewood Room; 
Joint SAE and St. Joseph Valley En- 
gineer’s Club meeting 8:00 p.m. En- 
gineering Whys of the Modern Trac- 
tor — C. E. Frudden, consulting engineer 
Allis-Chalmers Mfg. Co. and president, 
SAE. Motion picture—Tractors at 
Work. 


Dec. 9 — Knickerbocker, Chicago; din- 
ner 6:45 p.m. Meeting 8:00 p.m. Com- 
mercial Transportation: Yesterday, 
Today and Probable Future-—V. M. 
Drew, director of research, Fruehauf 
Trailer Co. Motion picture — The Grav- 
ity Tandem Suspension. 


Cleveland — Dec. 8 


Cleveland Club; dinner 6:30 p.m. 
High Compression Ratios in Auto- 
motive Engines —D. F. Caris and A. D. 
McDuffie, General Motors Corp. 


Dayton — Dec. 16 


Dayton Rubber Co., Dayton, Ohio; 
7:30 p.m. Inspection trip through the 
plant of Dayton Rubber Co. 


Detroit — Dec. 8 


Small Auditorium, Rackham Educa- 





tional Memorial Building; meeting 8:00 
p.m. Electrostatic Coating Processes - 
Harold Ransburg, Harper J. Ransburg 
Co. Movie—Suspended Chassis As- 
sembly at Chevrolet-Flint—-James H 
Allen, Chevrolet-F lint. 


Indiana — Dec. 11 


Hotel Antlers, Indianapolis; dinner 
7:00 p.m. Fuels and Lubricants — D. P. 


Barnard, associate director of re- 
search, Standard Oil Co. (Ind.). 
Metropolitan — Dec. 17 

Hotel Pennsylvania; meeting 7:45 


p.m. An Englishman’s View on Auto- 
motive Diesel Development—C. B. 
Dicksee, research engineer, Associated 
Equipment Co., Ltd. 


Mid-Continent — Dec. 5 


Tinker Field; tour of field at 3:00 
p.m. Inspection of Jet Engine and 
Motor Vehicle Overhaul Departments. 
Meeting at Hotel Biltmore, Oklahoma 
City; 7:45 p.m. Review of Turbojet 
and Turbo-propjet development — Hope 
Biggers and L. E. Shedenhelm, CAA 
Aeronautical Center. Moving picture 
Principles of Jet Engine Operation. 


Milwaukee — Dec. 5 


Milwaukee Athletic Club; dinner 6:30 
p.m. Meeting 8.00 p.m. Diesel Combus- 
tion Temperatures— Phil Myers and 
Otto Uyehara, University of Wisconsin. 


Northern California — Dec. 9 


Engineers Club, San Francisco; din- 
ner 6:30 p.m. Modern Trends in Au- 
tomotive Lubricanis—B. B. Farring- 
ton, division supervisor, California Re- 
search Corp. 


Oregon — Dec. 12 


Meeting 7:30 p.m. Field trip to Con- 
solidated Freightways, Inc., Portland, 
conducted by J. L. S. Snead, Jr., man- 
ager, Operations and Maintenance De- 
partment. 


70 





Philadelphia — Dec. 10 
Engineers Club, Philadelphia; 


din- 
ner 6:30 p.m. Afternoon Session 2:39 
p.m. Exhaust Cooling of XR-10 Helj- 


copter Engines—Lee Douglas, 
engineer, Kellett Aircraft Co. Beve] 
Gear " Test Experience—Warner T. 
Cowell, chief of tests, Gleason Works. 
Bearings in Action—L. A. Hilles, Faf- 
nir Bearing Co. Accelerated Testing 
of Gear Drive Mechanisms -— Miller A 
Wachs, Sikorsky Aircraft Corp. Heli- 
copter Design Activities—R. H. Prew- 
itt, Prewitt Aircraft Co. Evening Ses- 
sion 7:45 p.m. Engineering Problems 


hief 


of the Helicopter—Frank Piasecki, 
president, Piasecki Helicopter Corp 
Technical Chairman, Dr. Alexander 
Klemin. 


St. Louis — Dec. 4 


Engineering Whys of the Modern 
Tractor —C. E. Frudden, consulting en- 
gineer, Allis-Chalmers Mfg. Co. and 
president, SAE. Motion picture — Trac- 
tors at Work. 


Southern California — Dec. 11 


Rodger Young Auditorium; dinner 7:00 
p.m. Meeting 8:00 p.m. Flight Plan- 
ning and Dispatching of Modern Trans- 
port Aircraft—Bert Foulds, Douglas 
Aircraft Co., Inc. Dinner speaker to 
be announced; 16 mm sound picture 

U. S. Navy of Antarctic Expedition 


Southern New England — Dec. 3 
Hotel Bond, Hartford, Conn.; dinner 


6:30 p.m. Meeting 8:00 p.m. Design 
Problems of Ram Jets—Dr. Emery 


Cook, Johns Hopkins University. 
Twin City — Dec. 3 


East Room, Curtis Hotel, Minneapolis 
Minn.; dinner 6:30 p.m. Joint meeting 
with the A.S.M.E. Association. De- 
velopments in the Automotive Industry 
—~H. E. Chesebrough, chief engineer 
De Soto Division, Chrysler. 


Virginia — Dec. 8 

Country Club, Richmond; dinner 
7:00 p.m. Meeting 8:00 p.m. The 
Aspect of Valve Sticking —- John New- 


ton, sales engineer, Thompson Prod- 
ucts, Inc. Social half hour 6:30 p.m 


Washington — Dec. 9 


The Broadmoor Hotel, Washington 
D. C.; dinner 7:00 p.m. Meeting 8:00 
p.m. Demands of the Electrical Load 
in the Modern Automobile-—S. Floyd 
Stewart, executive vice-president, 
Leece-Neville Co. The Electric Pusher 
Pump and Its Uses — William J. Burns 
Carter Carburetor Corp. 


Western Michigan — Dec. 11 


Hackley Art Gallery, Muskegon, 
Mich.; Meeting 7:30 p.m. Subject to be 
announced — Albert F. DeFezzy, desig” 
engineer, Detroit Diesel Engine Div!- 
sion, General Motors Corp. 


See p. 99 for National Meetings 
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MONDAY, JANUARY 12 





10:00 A.M. TRANSPORTATION AND 
MAINTENANCE 
F. K. Glynn, Chairman 
How to Determine When a Vehicle 
Should be Replaced 
Joel Dean, Columbia Uni- 
versity. 


10:00 A.M. MATERIALS 
R. W. Roush, Chairman 
Present Day Approach to the 
Choice and Application of Auto- 

motive Steels 


W. E. Jominy, Chrysler Corp. 
Applications, Materials, and Speci- 
fications of Bolts 

W. C. Stewart, American In- 

stitute of Bolt, Nut and Rivet 
Manufacturers. 


2:00 P.M. TRANSPORTATION AND 
MAINTENANCE 


W. A. Taussig, Chairman 


Factors That Determine the Proper 
Intervals Between Preventive 
Maintenance Procedures 
W. J. Cumming, White Motor 
Co. 


(Business Session of Transporta- 
tion and Maintenance Activity) 


ni Laginecring Display 


2:00 P.M. BODY 
Clarence Kramer, Chairman 
How Unit-Truss-Panel Buses Carry 
Their Loads 
L. H. Smith, Consulting En- 
gineer. 
Practical Usage of High Tensile 
Low Alloy Steel in Automotive 
Structures 
Cc. L. Altenburger, Great Lakes 
Steel Corp 


8:00 P.M. BODY 
J. W. Greig, Chairman 
Do Americans Want a Small, 
Light Car? 
E. R. Grace, Grant Advertis- 


(more) 























ing, Inc. 
(Business Session of Body 
Activity) 





TUESDAY, JANUARY 13 








9:30 A.M. TRUCK AND BUS 


B. F. Jones, Chairman 


An Evaluation of Factors Used to 
Compute Truck Performance 
C. C. Saal, Division of High- 
way Transport, Public Roads 
Administration. 


9:30 A.M. TRACTOR AND FARM 
MACHINERY 
B. G. Van Zee, Chairman 
Present Practice in Tractor Trans- 
mission Gears 
—-W. H. Worthington and B. G. 
Rich, John Deere Tractor Co. 
Report on Activities of SAE Con- 
struction and Industrial Machinery 
Technical Committee 
C. G. A. Rosen, Caterpillar 
Tractor Co., and SAE Technical 
Board Sponsor for Committee. 
(Business Session of Tractor and 
Farm Machinery Activity) 





@ English Room 
again this year 


SPECIAL LUNCHES 





2:00 P.M. MATERIALS 
W. M. Phillips, Chairman 
Improved Automotive Finishes as 

Engineering Materials 
— Maurice Bell and W. W. Bauer, 
Pittsburgh Plate Glass Co. 
Control of Materials by a Motor- 
ized Laboratory 
—H. A. Tuttle and G. A. Nah- 
stoll, Ford Motor Co. 
(Business Session of Engineering 
Materials Activity) 


8:00 P.M. BUSINESS SESSION 
President C. E. FRUDDEN, in the Chair 


Nomination and Election of Members-at- 
large of Annual Nominating Committee 


Presentation of Proposed Amendments to 
the SAE Constitution 


Announcement of Election of Officers for 
1948 


Presentation of the President's Report 


Presentation of Life Membership 


8:15 P.M. PRODUCTION 
S. Johnson, Jr., Chairman 
Engineering’s 

Production 
-H. 8S. Golden, Buick Motor Div., 
General Motors Corp. 

(Business Session of Production 
Activity) 


Responsibility to 








WEDNESDAY, JANUARY 14 


9:30 A.M. PASSENGER CAR 
F. F. Kishline, Chairman 
Extra Low Pressure Tires for 


is- 
senger Cars 
—W. E. Shively, Goodyear Tire 
and Rubber Co. 
Extra Low Pressure Tires for Pas- 


senger Cars 
G. H. Parker and E. Shay 
Chrysler Corp. 


2:00 P.M. PASSENGER CAR 


E. N. Cole, Chairman 


The Efficient Production and Utili- 
zation of Motor Gasoline 
~W. M. Holaday, Socony-Va- 
cuum Oil Co., Inc. 
Prepared Discussion by: 
- J.B. Macauley, Jr., Ethyl Corp 
J. M. Campbell, Research Div., 
General Motors Corp. 
—W. S. James, Ford Motor Co 
W.E. Drinkard, Chrysler Corp 
(Business Session of Passenger 
Car Activity) 


2:00 P.M. DIESEL ENGINE 
P. H. Schweitzer, Chairman 
Smoke Symposium: 
Diesel Engine Exhaust Smoke as 
Influenced by Fuel Characteristics 
—H. D. Young, Sinclair Refinin 
Co. 
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Monday 
to 
Friday 
@ 12 noon 
2:00 P.M. TRUCK AND BUS 


S. A. Jeffries, Chairman 


Over-all Considerations in Fifth- 
Wheel Mounting on Tractor Semi- 
Trailers 
-M. C. Horine, Mack Manufac- 
turing Corp. 
(Business Session of Truck and 
Bus Activity) 


9:30 A.M. AIRCRAFT POWERPLANT 
A. T. Colwell, Chairman 
Prescribed-Centrifugal-Stress De- 

sign of Rotating Discs 
C. M. McDowell, Packard Mo- 
tor Car Co. 
Ceramic Bodies for Turbo-Jet 
Blades 
R. F. Geller, National Bureau 
of Standards 
High Temperature Ceramic Coat- 
ings for Molybdenum and Certain 
Uses for Coated Molybdenum 
-W. N. Harrison, National Bu- 
reau of Standards 
Stress Investigations in Gas Tur- 
bine Discs and Blades 
—§S. S. Manson, National Advis- 
ory Committee for Aeronautics 





JUNIOR-STUDENT | 
DAY 


on 


THURSDAY 


To replace the Junior-Student ses- 
sion formerly sponsored by the SAE 
Detroit Section on Monday evening 
of the Annual Meeting, Thursday 
Jan. 15, has been designated as 
Junior-Student Day at the 1948 
Annual Meeting. 





Smoke in High Speed Diesel E 
gines 
J. J. Broeze and C. Stillebroe: 
N. V. Bataafsche Petroleu 
Maatschappij 
Influence of Injection Characteri 
tic on Exhaust Smoke 
-Martin Berlyn, American Bosch 
Corp. 
Rating Diesel Engines on Smo! 
































e Basis 
:. J. Fleck, Caterpillar Tractor 


nique of Exhaust Smoke Mea- 
1ent 

L. Coers and J. P. Jung, 
nmins Engine Co. 


2 P.M. AIRCRAFT POWERPLANT 
William Littlewood, Chairman 
t Injection 
T. Marshall, Bendix Prod- 
ts Div., Bendix Aviation Corp. 
I Seale Engine Performance 
Characteristics of Aviation Safety 
Type Fuels 
W. J. Sweeney, J. F. Kunc, Jr., 
C. Howell, Jr., and O. G. 
ewis, Standard Oil Develop- 
ent Co. 
Business Session,of Aircraft 
Powerplant Activity) 


The Influence of Fuel Composition 


— Otto Uyehara and P. S. Myers, 

University of Wisconsin 
Combustion Characteristics of Die- 
sel Fuels 

-E. W. 

Tractor Co. 
(Business Session of Diesel Engine 

Activity) 


Landen, Caterpillar 


8:00 P.M. AIRCRAFT POWERPLANT 
Arthur Nutt, Chairman 
The Ram Jet as a Supersonic Pro- 
pulsion Plant 
-W. H. Goss, Johns Hopkins 
University 











FRIDAY, JANUARY 16 











THURSDAY, JANUARY 15 








DIESEL ENGINE 

A. H. Fox, Chairman 
U. S. Naval Engineering Experi- 
ment Station Investigations on 
Cylinder Liner Wear 

W. F. Joachim and W. G. 
Payne, U. S. Naval Engineering 
Experiment Station 
ngine Wear Research 

L. D. Thompson, S. J. Backey 
and E. L. Conn, Fairbanks, 
Morse & Co. 


iS) 


9:30 A.M. AIR TRANSPORT 
O. P. Echols, Chairman 
irect Flying Costs and Cruise 
‘ontrol 
S. T. B. Cripps, British Em- 
bassy 
srazil and Air Transport 
Ralph N. DuBois, Aeronautics 
Institute of Technology of Brazil 


2:00 P.M. DIESEL ENGINE 
G. C. Wilson, Chairman 
Preliminary Report of Studies on 
e ,Composition and Physical 

roperties of Diesel Fuels 
H. M. Smith, U. S. Bureau of 
Mines 
esel Combustion Temperatures 





DINNER 


on 


WEDNESDAY 
6:30 p. m. 


Detroit Masonic Temple 
500 Temple Street 


Speaker 
To Be Announced 








2:00 P.M. AIR TRANSPORT 
W. W. Davies, Chairman 
Symposium on Reversing Propel- 

lers: 
The Reversing Hydromatic and 
Its Control 
—-C. F. Baker, Hamilton Stand- 
ard Propellers, Div. of United 
Aircraft Corp. 
Practical Aspects of Reverse Pitch 
Propellers in Airline Operation 
—~M. G. Beard, American Air- 
lines, Inc. 
(Business Session of Air 
Transport Activity) 


9:30 A.M. FUELS AND LUBRICANTS 
H. L. Moir, Chairman 


Preignition and Its Deleterious 

Effects 
—~A. Hundere and J. A. Bert, 
California Research Corp. 

Progress Report of API Research 

Project 45: 

The Component Parts of Gasoline 
~C. E. Boord, Ohio State Uni- 
versity 

Engine Knock and Molecular 

Structure of Hydrocarbons 

W. G. Lovell, Research Labora- 
tories Div., General Motors Corp 


9:30 A.M. AIRCRAFT 
P. E. Hovgard, Chairman 
Helicopter Controls for Pitch- 

Power Coordination 
A. F. Donovan and Harold 
Hirsch, Cornell Aeronautical 
Laboratory 
Helicopter Vibration Isolation 
Bartram Kelley, Bell Aircraft 
Corp. 


2:00 P.M. FUELS AND LUBRICANTS 
J. M. Campbell, Chairman 
Deposition and Wear in Light 

Duty Automotive Service 
—R. B. Greenshields and N. Ken- 
dall, Shell Oil Co. 
The Effect of Engine Operating 
Conditions on Oil Contamination 
and Sludge Formation 
C. W. Georgi, Quaker State 
Oil Refining Corp. 
(Business Session of Fuels and 
Lubricants Activity) 


2:00 P.M AIRCRAFT 


A. L. Klein, Chairman 


Air Conditioning Considerations 
for Boeing Stratocruiser 
R. L. Linforth, Boeing Air- 
craft Co. 
Cabin Supercharger Design and 
Drive Systems 
S. B. Sherwin and D. O. Moel- 
ler, Stratos Corp. 
(Business Session of Aircraft 
Activity) 


Preprints of available meetings papers, including photographs, will be on sale 
at 25¢ per copy in accordance with recent SAE council action 











Student Branch News 


Northrop Aeronautical Institute 

Flying-wing airplanes can fly faster 
and farther than conventional airplanes 
of the same horsepower and fuel ca- 
pacity, John K. Northrop told students 
at their first semi-annual dinner meet- 
ing, Sept. 23. 

Northrop, who is_ president of 
Northrop Aircraft, Inc., told of the de- 
velopment of all-wing design from the 
original Northrop Model NIM to the 
completed XB-35 Flying Wing. In- 
creased range and speed, he said, result 
principally from elimination of drag 
caused by engine nacelles, tail surfaces, 
and fuselages of conventional designs. 

Ratio of payload to structural weight 
is also increased in the Flying Wing 
because the wing itself houses all pas- 
sengers, engines, fuel and cargo. How- 
ever, the all-wing design can be used 
to best advantage only in larger air- 
planes where increased wing area and 
wing thickness provide the volume nec- 
essary to enclose engines and cargo. 

Northrop completed his discussion 
with a film of flight tests of the vari- 
ous Northrop Flying Wings. 

This dinner meeting was attended by 
nearly 300 members and guests, among 
whom were Walter Linville, past-chair- 


man of SAE Southern California Sec- 
tion, and Frank Radovich, Section 
secretary. 

— by Leon Warne, Field Editor 


College of the City of New York 


A joint meeting of the SAE and 
ASME Student Branch at CCNY on 
Oct. M featured a talk by Jack Char- 
shafian, SAE Metropolitan Section 
chairman and manager of the Special 
Propulsion Division of Wright Aero- 
nautical Corp. The talk was entitled 
“What Industry Expects of Young En- 
gineers,” but a good deal of it was de- 
voted to “What Young Engineers Can 
Expect of Industry.” 

Charshafian gave some interesting 
and worthwhile pointers to students 
thinking about job hunting. He said 
jobs are comparatively easy to obtain 
now but will be tougher in the future. 
Then, he said, ingenrity and resource- 
fultiess will become increasingly im- 
portant. Filling out personnel applica- 
tion blanks is not enough. Charshafian 
suggested: Find out the name of the 
man in charge of the work you would 
like to do, and write to him. Obtain 
recommendations for the kind of work 
you are interested in, and send them 
to him. 

For a recent graduate with little 
practical experience, he said, inquisi- 
tiveness is a desirable attribute. Most of 


the larger companies have training 
programs for young engineers that 
enable them to work in many depart. 
ments before making a choice of any 
particular one. 

Given a job, he said, get it done; 
once a procedure has been decided on, 
de it. Don’t let work pile up. The goog 
engineer will invariably have energy, 
tenacity, and resource. Don’t always 
wait to be told what to do; stick your 
neck out and try something new. More 
good than bad is the usual result. It 
is one of the best ways for advance. 
ment. 

In reports and memos, briefness ang 
accuracy are essential. Direct state. 
ments and definite results all point to 
a good engineer at work. 

Teamwork was stressed as import- 
ant: In any big company, one job will 
be the work of several departments, 
By getting along well with men in 
other departments, cooperation is made 
smoother, easier. 


University of Oklahoma 


“Preventive Maintenance Through 
Trouble Shooting’ was the speaker's 
topic at the first fall meeting of Okla- 
homa’s Student Branch. Henry P. 
Enders, lubrication specialist for An- 
derson-Prichard Oil Co., told students 

turn to page 99 








Students from Northrop Aeronautical Institute and their guests at the 
first semi-annual dinner meeting, Sept. 23 

Left: Speaker John K. Northrop, president, Northrop Aircraft, Inc., and 
Iver Brodersen, Student Branch chairman 

Right (above): J. L. Green, NAI student director; L. J. Pare, adminis- 

trative assistant to the process engineer, Northrop Aircraft; H. R. Filson, 
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NAI director of engineering training; T. E. Piper, chief process engi- 
neer of Northrop Aircraft; ]. Baumann, president, Baumann Aircraft 
Corp.; J. L. McKinley, NAI managing director; and John K. Northrop. 


Above: Chairman Iver Brodersen; Wallace Linville, president of Acelin 
Corp. and past-chairman of SAE Southern California Section; and Frank 
Radovich, Southern California Section secretary 
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SAE TECHNICAL BOARD 


A. T. Colwell, Chairman 
W. G. Ainsley ~ William Littlewood 
B. B. Bachman R. H. McCarroll 
W. J. Blanchard Eimer McCormick 
L. Ray Buckendale G. A. Page, Jr. 








R. E. Cole C. R. Paton 

J. M. Crawford D. G. Roos 

W. P. Eddy, Jr. C. G. A. Rosen 

J. H. Hunt A. W. Scarratt 

R. M. Insley Mac Short j 
as al R. D. Kelly T. C. Smith ; 
) Aircraft G. W. Laurie Vv. C. Young 
Northrop. a 
of Acelin J. C. Zeder = 
ind Frank ee 
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PROGRESS 


An automo- 


New SAE Manual Expands ‘ive screw 

thread man- 
Auto Screw Thread Data —ual_ devel- 

oped by the 
SAE Screw Threads Committee is now available 
as a special publication in an 814% x 11-in. format. 
The manual is more comprehensive than any 
similar data previously published in the SAE 
Handbook. Revisions wherever practicable have 
been coordinated and brought up to date with 
American Standard developments, including 
those relating to the Anglo-American Screw 
Thread Unification Proposals. 


The manual, which represents several years of 
development work by the Committee, fulfills its 
objective of providing engineers with a concise 
but adequate screw thread reference for practi- 
cai, everyday use. Its arrangement eliminates the 
necessity of referring to separate tables for the 
different thread series; the limiting dimensions 
of external and internal threads in all pitches 
have been tabulated in sequence for each diam- 
eter, requiring reference to only one table for 
each class of thread. 


The dimensional data are supplemented with 
descriptive text covering basic design, terminol- 
ogy, formulas, and diagrammatic illustrations. 
The special thread standards, which represent an 
entirely new approach to a troublesome problem, 
are supplemented with formulas and curves for 
derivation of diameter-pitch-engagement combi- 
nations other than those covered by the dimen- 
sional tabulations. 


In addition to the straight threads, the manual 
provides complete specifications for dry-seal pipe 








threads, including gaging practice. 
The explanatory text on dry-seal 
threads is intentionally thorough to 


anticipate the questions that usually 
arise in adoption of a new or unfa- 
miliar practice. 

Available through the SAE Special 
Publications Department, the Screw 
Threads Manual is priced at $2.00 to 
members and $4.00 to nonmembers. 


Committee Membership 


Serving on the SAE Screw Threads 
Committee are: Chairman W. L. Barth, 
General Motors Corp.; W. G. Baule, 
Borg-Warner Corp.; E. J. Bryant, 
Greenfield Tap & Die Corp.; E. Buck- 
ingham, M.I.T.; G. Carvelli, Wright 
Aeronautical Corp.; G. S. Case, Lam- 
son & Sessions; W. R. Conrad, White 
Motor Co.; T. L. Cowles, Studebaker 
Corp.; P. M. Delzell, Ford Motor Co.; 
H. Fisher, Bendix Products Division, 
Bendix Aviation Corp.; J. D. Garrett, 
Kaiser-Frazer Corp.; Col. H. E. Ham- 
bleton, Army Ordnance; P. L. Houser, 
International Harvester Co.; T. M. 
Logan, Caterpillar Tractor Co.; H. L. 
Muth, Allis-Chalmers Mfg. Co.; F. H. 
Ohst, Packard Motor Car Co.; J. G. 
Perrin; F. E. Richardson, Army Air 
Forces; K. G. Roth, Mack Mfg. Corp.; 
F. Tisch, Pheoll Mfg. Co.; and C. D. 
Walters, Willys-Overland Motors, Inc. 
H. A. Marchant, Chrysler Corp., is 
vice-chairman. 


Plan Vehicle Ignition 
Suppressor Standards 


EVELOPMENT of specifications for 
suppressors to curb vehicle ignition- 
system interference with television and 
high-frequency radio reception was re- 
cently undertaken by Subcommittee IV 
of the SAE Electrical Equipment Com- 
mittee. 

Chairman J. H. Little, Chevrolet 
Division, GMC, reports that agreement 
was reached at the first meeting to 
standardize on the 10,000-ohm _ sup- 
pressor. This unit is said to be ade- 
quate for subduing interference with- 
out affecting ignition. 

Suppressor manufacturers are to 
send Chairman Little 100 samples and 
200 drawings. He will then prepare 
a questionnaire for circulation to the 
industry to determine requirements of 
external suppressors. 

Committee members expect to be 
faced with the problem of developing a 
standard method of rating suppressors. 
No such method exists at present. 
Temperature and voltage are but a 
few of the important factors influenc- 
ing suppressor rating that the Com- 
mittee will have to cope with. 


Consideration of suppressors for 
spark plugs and the distributor-to-coil 
high-tension lead stems from recom- 
mendations made by the SAE Com- 
mittee on Vehicle Radio Interference 
to the Automobile Manufacturers As- 
sociation for minimizing garbling of 
high-frequency radio reception by car, 
bus, and truck ignition. (See “Check 
Motor Vehicle Interference With Video 
and Radio Reception,” on pp. 83, 84 
of the SAE Journal, March, 1947.) 


Supplier-User Efforts 
Spur Parts Packaging 


MPROVED specifications on aircraft 

parts-packaging preservatives and 
envelope materials are emerging from 
supplier-user cooperation propelled by 
two SAE groups. Subcommittee S-6B 
is consulting with oil companies on 
corrosion preventive compound AMS 
3077 and Subcommittee S-6C has ap- 
proached paper makers for recommen- 
dations on greaseproof wrapper speci- 
fications. 

At its last meeting, the Preserva- 
tives and Humidity Cabinet Testing 
Subcommittee, S-6B, agreed to a plan 
of action for developing AMS 3077, 
Compound, Corrosion Preventive. This 
is intended to be the ideal material. 

But a draft of the specification cir- 
culated among preservative makers 
drew objections to the too-stiff-to-meet 
requirements. Oil suppliers advised 
they would give the subcommittee 
values for the specification if the SAE 
group would outline performance re- 
quirements. 

To get this information-—such as 
temperature range, moisture resis- 
tance, salt spray and outdoor exposure, 
and other storage conditions — the con- 
ferees will solicit airline operators 
They actually store  preservative- 
treated parts. A composite of this in- 
formation, says Chairman B. E. Scott, 
Wright Aeronautical Corp., will then 
be submitted to preservative oil sup- 
pliers. 

Concern over the pH factor in two 
specifications for greaseproof paper ~— 
AMS 3540A and 3542A —led the Mois- 
ture Barriers Subcommittee, S-6C, to 
seek recommendations from paper 
manufacturers. Chairman L. B. Sharon, 
Lycoming Division, Avco Mfg. Corp., 
also contacted the National Bureau 
of Standards’ Federal Specifications 
Board to reconcile requirements in 
these AMS with corresponding govern- 
ment specifications. 

These and other specifications being 
developed by both subcommittees will 
comprise the basic aeronautic packag- 
document — postwar civil aviation 
replacement for wartime-developed 
SAE specifications for the military 


ine 
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Auto Engineers Repori 
On Army Arctic Tests 


EVEN technical observers intly 

selected by SAE and the A tomo- 
bile Manufacturers Association to wit. 
ness Army Ground Forces inter 
tests recently submitted a report on 
their findings and recommendations tp 
the Army. 

This winter operations program was 
designed to study the effects of ex. 
treme dampness and cold on men and 
equipment under arctic conditions. At 
the invitation of Maj.-Gen. Jacob L 
Devers, Commanding General, AGF 
these seven industry engineers ob. 
served the cold-weather tests at three 
northern locations and presented their 
observations and recommendations as 
individual viewpoints. 

All agreed that the _ experience 
gained should prove valuable in devel- 
opment and operation of military 
equipment for sub-zero climates. 

With Task Force Frigid in Fair- 
banks, Alaska, were Edwin Bentz 
Caterpillar Tractor Co.; E. W. Dryer 
GMC Truck and Coach Division; P. J 
Kent, Chrysler Corp., and R. E. Mac- 
Kenzie, Studebaker Corp. 

Activities of Task Force Williwaw 
Adak Island, Aleutians, were observed 
by H. W. Bidwell, Allis-Chalmers Mfg 
Co., John Gardner, Caterpillar Tractor 
Co., and A. E. Steckling, Chrysler 
Corp. 

Both D. J. LaBelle, GMC Truck and 
Coach Division, and L. S. Sanford, 
Chrysler Corp., spent two weeks with 
Task Force Frost, Camp McCoy 
Wisconsin. 


SAE to Advise Army 
On Auto Road Testing 


N SAE committee has been created 
to study and to make recommenda- 
tions for a proposed automotive road 


test terminology prepared by thi 
Army Ordnance Aberdeen Proving 
Ground. 


Seeking a uniform and technically- 
sound method of determining powe! 
losses, the Ordnance Department has 
asked SAE to review its proposal. In- 
tent here is to reconcile with industry 
practice the formulas and expressio! 
used at Aberdeen in 


road and field 


testing. 
Under Technical Board Spon 
A. W. Scarratt, International Har- 


vester Co., the SAE group will study 
the proposal to determine how well the 
formulas suit the purpose for which 
they are intended. 
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SAE Committee A-9, Aircraft Air Conditioning Equipment, finalized its 
work on a plane heater standard at its last meeting, in Santa Monica, 
at which the following members and guests were present. Seated, from 
left to right, are W. H. Gille, Minneapolis-Honeywell Regulator Co.; 
Chairman W. W. Reaser, Douglas Aircraft Co., Inc.; F. D. Enfield, 
Pan American Airways; J. D. Redding, SAE Staff; J}. W. Ashby, Surface 
Combustion Corp.; W. C. Shaw, United Air Lines, Inc.; K. Hobein, 
Stratos Corp.; and W. B. Shippen, Glenn L. Martin Co. 


Aim at Standard 
On Plane Heater 


parse me of internal com- 
bustion airplane heater specifica- 
tions from a recommended practice to 
an aeronautical standard is being com- 
pleted by SAE Committee A-9. Tenta- 
tive AS 143A has just been launched on 
its final processing lap. 

Already aproved in an industry sur- 
vey of heater and airplane manufac- 
turers and airline operators, this stand- 
ard is passing through higher SAE 
technical echelons for final approval. 
This standard climaxes earlier work on 
aircraft heaters in which SAE first de- 
veloped an aeronautical recommended 
practice, 

Widespread use of internal combus- 
heaters since that time — particu- 
arly in airliners such as the DC-6 and 
Constellation—-brought the Civil 
Aeronautics Authority into the picture. 
CAA asked the Aircraft Industries As- 
sociation to prepare industry standards 
as a guide in the regulation of heater 


the AIA’s request, SAE Com- 
tee A-9 embarked on this task. The 
mittee converted the old recom- 
ded practice to the currently-pend- 
standard by making it conform 
present practice. 


Pressurized Cabins 
he Aircraft Air Conditioning Equip- 
t Committee is also laying the 


groundwork for first-time recommend- 
ec practices on cabin pressurization. 
in the case of the early heater 
k, these aeronautical recommended 





Stewart-Warner Corp.; 


practices will consist of performance 
specifications based on sound engineer- 
ing principles, intended to guide future 
standardization. 

Emphasis on high-altitude, high- 
speed aircraft in both civil and military 
aviation points to a need for accumula- 
tion of good cabin pressurization prac- 
tices in one document. 

On a third project, ARP 147A, Air- 
craft Air Conditioning Equipment No- 
menclature, the Committee has just 
made revisions and additions to keep 
the technical language uniform and up- 
to-date. 


Noise Group Records 
Eastern Truck Sounds 


RUCK noise measurements taken 

last month on U. 8S. Highway 1, be- 
tween Philadelphia and New York, 
marked the SAE Automotive Traffic 
Noise Subcommittee’s third data-col- 
lecting lap in development of a road- 
side noise-measuring technique. 

Sound readings of 53 Philadelphia- 
bound trucks ascending an approxi- 
mately 5% grade, near South Bruns- 
wick, N. J., were recorded by noise- 
measuring instruments. The group 
started their work after 10:00 p. m. to 
get noise-ievel samplings of typical 
trucking traffic on this heavily-traveled 
highway. 

The instruments recorded simultane- 
ously readings in two frequency bands 
— total noise on a 70 decibel rating and 


SESSION OF AERO AIR CONDITIONING SPECIALISTS 
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Standing are T. K. Greenlee, Barber Colman Co.; F. L. McDonald, 
Barber Colman Co.; R. F. Weber, Stewart-Warner Corp.; S. F Mulford, 


H. W. Wood, AiResearch Mfg. Co.; C. W. 


Morris, Versatile Engineering; and N. S. Smith, Pan American Airways. 
The following members could not attend: P.E.R. Brice, Republic Avia- 
tion Corp.; Earl Cannady, Trans World Airline, Inc.; Dale Moeller, 
Stratos Corp.; H. Schmidt, Consolidated-Vultee Aircraft Corp.; P. C. 
Scofield, AiResearch Mfg. Co.; and B. J. Vierling, Aircraft Advisors, Inc 


At the last Committee meeting, 
Chairman W. W. Reaser, Douglas Air- 
craft Co., Inc., announced the following 
changes in membership: 

@ J. W. Ashby, Surface Combustion 
Corp. replaces J. R. Denise; 

@ E. W. Fuller, American Airlines, 
Inc., replaces B. M. Brod; 


@ Ss. F. Mulford, Stewart-Warner 
Corp., replaces R. A. Kepner; 


@ B. L. Messinger, Lockheed Air- 
craft Corp., was added to the Com- 
mittee. 


with a 600-cycle high-pass filter. 

Chairman F. B. Lautzenhiser, Inter- 
national Harvester Co., programmed 
as the next subcommittee job the cor- 
relation of this and other noise data 
collected. From this it is anticipated 
will emerge a progress report to the 
Automobile Manufacturers Association 
Request to the Technical Board that 
SAE evolve’ vehicle noise-making 
means to guide legislative and law- 
enforcing agencies came from AMA 

In addition to this traffic study in 
the East, the conferees have measured 
vehicle noise on the Chicago-Detroit 
highway in Michigan and under con- 
trolled conditions at the General Mo- 
tors Proving Grounds. To get a more 
complete picture of truck noise levels 
throughout the country, consideration 
is being given to similar sound tests 
on the West Coast; here legislative 
concern over the problem is particu- 
larly keen 



















Heretofore a senior test engineer for 


Wright Aeronautical Corp. in Wood- engineer for Reo Motors, Inc., Lansing, 
Ridge, N. J.. HOWARD GEORGE IN- Mich. 


CHRISTOPHER BOCKIUS has retired after nearly 40 
years in the automotive industry. He went with Chalmers 
Motor Co., Detroit, and later joined Manhattan Rubber 
Mfg. Co., where he became head of development and 
manufacturing methods. Five years ago he joined Ameri- 
can Machine & Foundry Co. as director of engineering 
and new business research. He continues a director of 
the U. S. Universal Joint Co., Detroit. 


H. C. EDWARDS, who had been chief engineer of re- 
search and development for the Timken Roller Bearing 
Co., Canton, Ohio, has been appointed director of re- 
search and development. He joined Timken in 1935 as 
chief engineer of Diesel Fuel Injection Equipment. 


FRED M. POTGIETER has been made vice-president in 
charge of sales at the Mechanics Universal Joint Divi- 
sion of the Borg-Warner Corp. in Rockford, Ill. For the 
past nine years he had been in charge of agricultural, 
industrial and aviation sales for this company. He has 
also been connected with the Morse Chain Division of 
Borg-Warner Corp. 


RICHARD H. DEPEW, JR., has joined the Frank Am- 
brose Co. of Flushing, N. Y., as director of Domestic 
Sales. He is the inventor of several aviation devices 
used with success on a number of planes. During World 
War II he was selected by the U. S. Government to go 
on a secret technical intelligence mission to Germany to 


investigate the German aircraft industry under the joint 
Chiefs of Staff. 


ROBERT JACKSON has been assigned to the Perfect 
Circle Corporation’s Detroit office to fill a recently created 
vacancy in the sales engineering staff. He has been 
with the corporation since 1945 as an assistant to the 
chief engineer. 


RICHARD S. HUXTABLE has been appointed executive 
vice-president and general manager of the Fawick Air- 
flex Co., Inc., Cleveland. Prior to this, he was assistant 
to GEORGE W. CODRINGTON, who is vice-president 
and general manager of the Cleveland Diesel Engine Di- 
vision of General Motors Corp. He is a past-chairman of 
the SAE Cleveland Section, president of the Cleveland 
Council of the Navy League of the United States and is 
a trustee of Fenn College. 


GERSON, JR., is now junior project 
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About 14 


R. J. S. PIGOTT, Presidential nom- 
inee of the SAE, presented a paper, 
“Some Test Equipment for Greases,” 
before the annual convention of the 
National Lubricating Grease Institute 
held in Chicago,. Oct. 16-18. Pigott is 
head of the Mechanical Department of 
the Gulf Research & Development Co 
in Pittsburgh, Pa. 


EDWARD L. WARNER, JR., re- 
cently joined McCann-Erickson, Inc., 
as director of public relations in the 
agency’s Detroit office. He will direct 
public relations on some of their De- 
troit accounts. Before this post, he 
was manager of the Aviation Division 
of the Automotive & Aviation Parts 
Manufacturers, Inc. He has also been 
associated with the Chilton automotive 
publications and the Detroit Free 
Press. ., 


CHARLES O. WEISENBACH, who 
had been designing engineer for the 
Aircraft Engine Division of the Pack- 
ard Motor Car Co., recently estab- 
lished his own business under the 
name of Weisenbach Sales & Engineer- 
ing Co. located in South Bend, Ind 


Having served as an engineer in 
charge of special development at Con- 
tinental Motors Corp. in Muskegon, 
Mich., MALVERN S. BAKER has now 
become a project engineer for the 
Spicer Mfg. Division of the Dana Corp 
in Toledo, Ohio. 


JULIUS L. BROWN recently be- 
came layout designer with the Aerotec 
Corp. in Greenwich, Conn. Prior to 
this, he was affiliated with the Kear- 
fott Engineering Co. in New York 
City. 


CAPT. G. T. SMITH-CLARKE, chie! 
engineer and general manager of Alvis 
Ltd., Coventry, England, has_ been 


elected chairman of the Automobile 


Division of the British Institution 
Mechanical Engineers. The Institut 
of Automobile Engineers was recent! 


wes: 


merged with the I Mech E. An author- 
ity on carburetion and other automo- 


tive specialties, Smith-Clarke deve! 
oped the BSI standard jet calibratior 
and its instrumentation. 
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LARRY SMITH, consulting engineer 
of Chicago has notified the SAE Jour- 
nal that, contrary to rumor, he is in 
no way connected with any company 
manufacturing or contemplating the 
manufacture of passenger automobiles, 
but does continue his association with 
General American Aerocoach Co. and 
‘s consultant also to manufacturers of 
several other products. 


Heretofore a design engineer in the 
Gas Turbine Laboratory of the Bald- 
win Locomotive Works, Philadelphia, 
RAYMOND ZANES BROWN has ac- 
cepted a similar post with the Sterling 
Engine Co. in Buffalo, N. Y. 


JOHN H. WALSH, who had been 
vice-president in charge of Rolling 
Stock & Shops for the Middlesex & 
3oston Street Railway Co., Newton- 
ville, Mass., was recently appointed 
president and general manager of this 
company. 


Having resigned from his position 
as project engineer for the Wright 


Aeronautical Corp. in Wood-Ridge, 
N. J.. JOHN K. RUDD is now engaged 
in advanced study in the field of Ad- 
ministrative Engineering at the Grad- 
uate Division of New York University. 
He had been with Wright for eight 
years and for the past six years had 
been in charge of ignition develop- 
ment. 


Formerly control engineer for the 
Lima-Hamilton Corp. in Hamilton, 
Ohio, JOHN O. KOBZINA, JR. re- 
recently became sales manager of the 
Automotive Ignition Co. in Pittsburgh. 


The American Society for Metals 
awarded F. P. ZIMMERLI, Barnes- 
Gibson-Raymond Division, Associated 
Spring Corp., its 1947 Albert Sauveur 
Achievement Award in recognition of 
his basic research in shot peening for 
‘restressing surfaces of highly- 

essed metal parts. Zimmerli’s origi- 

work on shot peening to increase 
spring fatigue life formed the basis for 
I h current industry knowledge on 
subject. He is vice-chairman of 
SAE Iron & Steel Technical Com- 
ttee’s Panel E and a member of the 

E Spring Committee. 


SAE members among participants 
in the Annual Technical Convention 
of the American Society of Body En- 
gineers in Detroit, Nov. 5-7 were: 
BROOKS STEVENS, industrial de- 
signer, Brooks Stevens Associates, 
Milwaukee; J. R. STITT, research en- 
gineer, R. C. Mahon Co., Detroit; 
I. LOUIS CARRON, president of 
the ASBE; JOHN VOTYPKA, chief 
engineer, Motor State Products 
Co., subsidiary of Detroit Harvester 
Co.; W. D. APPEL, chief engineer, 
Willys-Overland Motors, Inc., Toledo; 
CHARLES E. McCORMICK, president 
of McCormick Products Co., Detroit; 
V. H. HOEHN, chief engineer, U. S. 
Rubber Co., Koylon Division, Misha- 
waka, Ind.; J. H. DUNN, Aluminum 
Company of America, New Kensing- 
ton, Pa.; L. A. DORR, Department of 
Street Railways, Detroit; WILLIAM 
H. TAYLOR, Tinnerman Products, 
Inc., Detroit; NORMAN A. SCHASS- 
BERGER, body engineer, Toledo; and 
EDWIN D. SCOTT, Ford Motor Co., 
Dearborn, Mich. 


CAPT. HARRY J. MARX, USNR, 
has returned to civilian life. and is 
president of the Van Muffling & Marx 
Organization, Inc., technical consult- 
ants, in New York City. He is spe- 
cializing in the design and construc- 


WALTER E. SHIVELY, left, man- 
ager of tire design for Goodyear 
Tire & Rubber Co., is shown as he 
was presented the Litchfield Special 
Award of Merit by the founder of 
the award, P. W. LITCHFIELD. 
He received this award on October 
7, in recognition of his efforts in 
directing development of the com- 
pany’s new Super Cushion tire 
Shively started to work for Good- 
year in 1915. 


WILHELM ORNSTEIN, right, Polish 
civilian, was presented the U. § 
Army's Medal of Freedom by COL. 
JOHN H. FYE. He received this for 
outstanding services as technical ad- 
viser for Quartermaster maintenance 
and production plants operated by the 
Army in the Middle East from Febru- 
ary, 1943 to February 1945 


tion of atomic bomb shelters and has 
been devoting considerable time to re- 
search and investigation 
ray penetration. 


of gamma 


DONALD R. DIGGS, now an in- 
structor in Mechanical Engineering at 
Northwestern University, Evanston, 
Ill., had previously served as mechani- 
cal engineer for the National Advisory 
Committee for Aeronautics in 
land. 


Cleve- 


Past-President H. C. DICKINSON 
has been appointed SAE representa- 
tive of the National Research Council 
Division of Engineering & 
Research. 


Industrial 


Until recently an engineering de- 
signer for the Menasco Mfg. Co., 
Burbank, Calif.. EUGENE S. CLARK 
is now a mechanical engineer on gas 
turbines for the Solar Aircraft Co. in 
San Diego 











If any SAE reader knows of 
SAE Father-and-Son or Husband- 
and-Wife combinations, both of 
whom are members of the Society, 
your editors would appreciate 
hearing from you. 

We will write for photographs. 
Informal pictures of such combina- 
tions are preferred to individual 
formal portraits. 

Your cooperation will be deeply 
appreciated—we don’t want to 
miss any SAE grouping. 


E. V. RIPPINGILLE, assistant 
general manager, Research Lab- 
oratories Division of General Mo- 
tors Corp. in Detroit and his son, 
FRANK. The son is head of Me- 
chanical Engineering Department 
No. 7 at the Research Laborato- 
ries Division. The father joined 
SAE in 1910. . 
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A member of the SAE since 1924, C. NEWMAN - 
DAWE is manager of Market Research for the Vana. e 
dium Corp. in New York City. His son, WELLIAM, a 7 
member since 1944, is sales engineer at the Aluminum ; 
Co. of America in Detroit. , 





RAY P. JOHNSON, JR., who is first vice- 
president and assistant general manager at 
the Morse Chain Co., Division of Borg-Warner 
in Detroit, with his late father RAY P. JOHN- 
SON, SR., who passed away in 1932. At the 
time of his death, Johnson, Sr., had been pres- 
ident of the Warner Gear Co., Muncie, Ind 
He had joined SAE in 1908. 





SAE HUSBAND & WIFE 


Here we present 
our first grouping 
of SAE Husbands & 
Wives. JACK M. 
LIPMAN, who is as- 
sistant staff engi- 
neer at Republic 
Aviation Corp. in 
Farmingdale, L. L., 
N. Y., and his wife, 
MILDRED S. LIP- 
MAN, who is proj- 
ect engineer at the 
Colgate Mfg. Corp. 
in Amityville, L. I. 
They both joined 
the SAE in 1945. 
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ARTHUR W. JUDGE has recently 
added “Modern Gas Turbines” to the 
pooks he has written on engines. Two 
chapters of the new book are devoted 
to history and general considerations. 
The rest of the book deals with the 
thermodynamics of gas turbines, in- 
closed-cycle turbines; appli- 


clucing 

cations of gas turbines as prime 
movers and in turbosuperchargers; 
and metallic and nonmetallic mate- 
rials for gas turbine components. De- 


sign details and performance data of 
ma British, German, and American 
gas turbine powerplants are given. 
Appendix I explains velocity-vector 
diagrams applying to gas passing 
through the turbine and equations for 
determining work done by the rotor. 
Appendix II reviews fir-tree, bulb, and 
grub-screw blade-fastening methods. 
The book is published by Chapman & 
Hall, Ltd., London. 


Prior to becoming chief metallurgi- 
cal engineer for the Carnegie-Illinois 
Steel Corp. in Pittsburgh, Pa., LOUIS 
J. ROHL was assistant chief metallur- 
gical engineer for this company. 


IRVING H. FINKLER is now vice- 
president of Finkler Motor Co., Inc., 
in Milwaukee, Wis. 


Until recently an aeronautical re- 
search engineer for the National Ad- 
visory Committee for Aeronautics in 
Cleveland, JOHN B. MEIGS recently 
became president of Product Develop- 
ment, Inc. in West Allis, Wis. 


Now employed by the Piasecki Heli- 
copter Corp., Morton, Pa. as super- 
visor of Production Control, ROBERT 
D. PETER, JR. had served in the 
Plant Engineering Department of the 
Eaton Mfg. Co., Cleveland. 


No longer a junior engineer with the 
Hoof Products Co. in Chicago, WIL- 
LIAM L. KOLB has become connected 


with the Argonne National Laboratory, 
same city. 


Previously with the Pacific Division 
of the Bendix Aviation Corp. in North 
Hollywood, Calif.. FRANK W. FURRY 
has rejoined North American Aviation, 
Inc. in the capacity of aerodynamicist 
with the Aero Physics Laboratory. 


WILLIAM O. HARPER, who had 
been automotive superintendent at 
Kaiwiki Sugar Co., Ltd., Ookala, Ha- 
wail, has accepted the position of 
agricultural mechanical superintendent 
with Pioneer Mill Co., Ltd., Lahaina, 
Maui. Harper is a vice-chairman of the 
Hawaii Section of the SAB. 


C. WILLIAM LAUBIN is now super- 
visor of design for Phillips Labora- 
tories, Inc. in Dobbs Ferry, N. Y. 
Prior to this post, he was chief design 
e 


rineer for Fredric Flader, Inc., 


North Tonawanda, N. Y. 
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R. TOM SAWYER’s new “Gas Tur- 
bine Construction” has just been pub- 
lished by Prentice-Hall. The book 
covers the range of gas turbine equip- 
ment from the heavy duty units used 
to supply compressed air for the 
Houdry process of catalytic cracking 
of petroleum to the Westinghouse 
X9.5A unit for jet propulsion of air- 
craft. Details of operation and main- 
tenance, as well as of construction, are 
included. The book’s many illustrations 
make the construction explanations 
especially clear. 


Formerly assistant chief body engi- 
neer at the Kaiser-Frazer Corp., 
Willow Run, Mich., ARTHUR E. COX 
has been appointed assistant chief en- 
gineer of the Hayes Mfg. Corp. in 
Grand Rapids, Mich. 


FRED E. CRANE is now a mechani- 
cal engineer in the Fuels & Lubri- 
cating Oils Division of the Naval Air 
Experiment Station, U. S. Naval Base 
Station in Philadelphia. 


WALTER HENRY WEBER was recently made plant 
manager of Detroit Lubricator Co. Plant No. 2. In the 
past he had been affiliated with the Waterbury Clock 
Co., Zenith Carburetor Co., Claudel Carburetor Co. and 
was chief engineer of the Carburetor Division of the 
Detroit Lubricator Co. Weber joined the SAE in 1914. 


ROBERT P. LEWIS has been promoted to the post of 
executive engineer of the Spicer Mfg. Division of the 
Dana Corp. in Toledo, Ohio. He joined the SAE in 1919 
and has been very active on many of the technical com- 
mittees. During the war, Lewis was chairman of the SAE 
Axle Committee which worked in conjunction with the 


Army Ordnance. 


GERALD C. DUNBAR recently accepted the position of 
research and development engineer with the Bedford 
Garage Service, Division of Safeway Stores, Inc., in San 
Francisco. Prior to this post, he was supervisor of Rural 
Lines for the Northern Pennsylvania Power Co., To- 


wanda, Pa. 


HARVEY KRAM has been appointed supervisor of the 
Standards Department, Scranton Plant of the Murray 
Corporation of America. For the past two years he has 
served as chief industrial engineer for E. A. Laboratories, 
Inc., in Brooklyn, N. Y. Lewis is a graduate mechanical 


engineer from M.L.T. 


No longer manager of the Marine 
Equipment Division of Ellinwood In- 
dustries, Ltd., Los Angeles, ORRIN R. 
BROBERG has become general sales 
manager of the Manufacturing Divi- 
sion of Fairchild Aerial Surveys, Inc., 
Pasadena, Calif. 


SEYMOUR JEROME CHENEY is 
now research engineer for the Morse 
Chain Co. in Detroit. He was formerly 
head of the Nash Research Dyna- 
mometer Department of Nash-Kelvina- 
tor Corp., Detroit. Cheney is a mem- 
ber of the Detroit Section Reception 
Committee. 


Before joining Marmon Herrington 
Distributors, Inc., New York City, as 
president EARL M. BIEHL was an 
automotive engineer in charge of de- 
sign for Standard Brands, Inc., same 
city. 

ARTHUR H. LEDYARD recently 
became fuel engineer for the Carnegie 
Illinois Steel Corp. in Gary, Ind. 

turn to p. 104 



















Texas Section Is Host 
To Great Men of Racing 
by WILLIAM E. LIND, Field Editor ¢ 
TEXAS Section, Oct. 24 — Wilbur Shaw, 
Indianapolis Motor Speedway presi- 


dent, was principal speaker at this 
special pre-race meeting honoring the 


“knights of the roaring road.” Meet- 
ing was held in the Sunset Clubhouse 
of Racing International’s new Arling- 
ton Downs Raceway. 

Shaw, three-time winner of the In- 
dianapolis classic and an engineer as 
well, discussed relationship of auto- 
mobile racing to the progress of the 
motor car. He paid tribute to the auto- 
motive engineers who have made our 
transportation greatness possible, told 
of the role of speedways in supple- 
menting the great laboratories of the 
industry, and then thrilled his audience 
with a few tales of his own racing ex- 
periences. 

Members present heard a few words 
from Harry Hartz, former national 
champion, now with Studebaker Corp., 
honorary chairman of the technical 
committee for the speed event; Earl 
Twining, Champion Spark Plug Co.; 
Clyde Adams, Section member and a 
former outstanding builder of racing 
cars; and Seth Klein, vice-president 


‘ee 
ie 


of Marmon-Herrington, Inc., long-time 
starter of the Indianapolis Race, who 
served in the same capacity at Ar- 
lington Downs. 

Members and their guests witnessed 
some practice runs by the nation’s top 
drivers before the meeting, and in- 
spected some of the racing machines 
that participated in the event—won 
this year by National Champion Ted 
Horn, who retained the crown he 
gained in 1946. 


Explains Evaluation 
Of Bearing Properties 
by |. W. VOLLENTINE, JR., Field Editor 


CENTRAL ILLINOIS Section, Sept. 
29 — Good bearing design requires prac- 
tical considerations of the problems 
involved and compromise in the use 
of materials in order to meet a spe- 
cific need, said Arthur F. Underwood, 
head of the Mechanical Engineering 
Department 5, General Motors Re- 
search Laboratories, speaking before 
this Section on “Practical Problems of 
Sleeve Bearings.” 

In a recent eastern motorboat race, 
a boat burned out a rod bearing in its 
Dusenberg engine. Efforts to secure 


Shown at Texas Section’s pre-Arlington-Race meeting, Oct. 24, are William E. Lind, Section 





past-chairman; Fred H. 
Lockwood, director of 
Racing International; 
Harry Hartz, Studebaker 
Corp.; Allen Guiberson, 
first chairman of Texas 
Section and president of 
Guiberson Corp.; Wilbur 
Shaw, president of In- 
dianapolis Speedway; and 


Seth Klein, vice-presi- 
dent, Marmon-Herring- 
ton, Inc. 
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replacement in time for a Detroit race 
were unsuccessful. So the damaged 
connecting rod was repaired by flow- 
ing cadmium silver into position for 
the bearing surface by heat from an 
acetylene torch before the bearing 
was bored to size. This practical ap- 
proach to bearing design was sufi- 
ciently successful for the boat to win 
the Detroit river race. 

These bearing properties discussed 
by the speaker were illustrated by 
colored slides: 

1. Scoring — test machines are in use 
for rating materials as to their score 
properties, but experience always is 
the best teacher. White metal has the 
best nonscore qualities and lead in the 
bearing materials aids nonscoring. 

2. Load-carrying capacity-—of the 
two types of failure encountered, fa- 
tigue and compression, fatigue is most 
frequent for most materials in use. The 
load-carrying capacity generally de- 
creases with an increase in nonscoring 
properties. 

3. Deformability—the requirement 
for this dirt-absorbing quality varies 
with the type engine and its service, 
but is quite important in road vehicles, 
especially when crankcase ventilation 
is used. A dynamometer test can prove 
a bearing material excellent, but dirt 
encountered in road testing can prove 
the material unsatisfactory. Deform- 
ability usually becomes less with ma- 
terials that have greater load-carrying 
capacity. 

4. Corrosion — this difficulty has been 
satisfactorily dealt with in most in- 
stances. Aluminum has been found to 
be unaffected by the most corrosive 
oils, and the addition of 3% tin to lead 
generally makes a material noncor- 
rosive. 

As to newer ideas in use or pro 
posed for use, Underwood discussed in 
particular aluminum, thin overlay and 
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id bearings. Aluminum has a high 
d-carrying capacity, is noncorrosive 
d has satisfactory nonscoring prop- 
ies, but does not like dirt or high 
eed. Aluminum has been known to 
run for many hours and then score, 
The thin overlay type of bearing has 
shown considerable promise when made 
with cindered copper nickel for load- 
carrying ability, and an overlay of 
Babbitt of the order of 0.001 in. thick 
for its deformability and nonscoring 
properties. Underwood favors this type 
of construction for road vehicles. Grid 
type bearings of copper lead, with lead 
in the indentations made in the basic 
metal, have many of the same qualities 
as the thin overlay types. 

Load-carrying capacity, the speaker 
said, can be stated as equal to K (2 
load rpm—journal rpm). Zero load- 
carrying capacity results when the 
journal speed is twice the load speed. 
This seems to be an inherent phenom- 
enon, whose only answer is to design 
to eliminate the critical condition in 
the bearing. This characteristic was 
presented by showing the oscillograph 
acreen which indicated oil film thick- 
ness and the journal and load rpm. 
The oil film thickness was reduced to 
zero aS journal speed reached twice 
the rod speed. 


noo = 0% 


Baltimore Section 
Holds Plant Tour 


by JOHN D. WAUGH, Field Editor 
BALTIMORE Section, Oct. 9-—Mem- 
bers at this meeting were given an in- 
side look at production methods when 
they visited the Bartlett Hayward 
Plant of Koppers Co., Inc. Highlight- 
ing the tour were demonstrations of 
the Koppers-Elex Electrostatic Precip- 
itator, Aeromatic Propellers, Fast’s 
Self-Aligning Couplings, and Gas 
Holders. 

Slides and sectioned examples of 
these products were shown in a special 
auditorium. After a greeting by Ed- 
ward R. Hall, vice-president and works 
manager, John D. Waugh, public rela- 
tions representative, gave a brief illus- 
trated lecture touching on all mechan- 
ical products. 


Detroit Section’s Oct. 6 Passenger Car meeting 

had its lighter side. At top right, members and 

guests indulge in some informal singing, led by 

W. F. Rockwell, president, Timken-Detroit Axle 
Co. (left foreground) 


Right, center: Speaker Ernest R. Breech, exec- 

utive vice-president, Ford Motor Co., and Sec- 

tion Chairman Robert Insley, Continental Motors 
Corp. 


Right: Speaker H. T. Youngren, vice-president, 
Ford Motor Co.; W. S. James, Section vice- 
chairman for Passenger Cars, and director of 
research, Ford Motor Co.; and Chairman Insley 
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J. M. Mousson, chief engineer of the 
Elex Precipitator Department, de- 
scribed the theory of electrostatic pre- 
cipitation, and with the aid of a model 
precipitator demonstrated actual abate- 
ment of smoke by very high voltage. 
The precipitation principle, he said, 
precipitates tar from manufactured 
gas, collects fly ash from smoke, and 
also produces many valuable byprod- 
ucts such as mineral ore dust. 

The Elex detarrer given for a con- 
struction example had a huge cylin- 
drical shell fitted with concentric 
cylinders open at top and bottom but 
held apart from each other. Electrode 
wires on a rack were suspended in the 
spaces between cylinders. With the 
whole unit enclosed and in operation, 
manufactured gas is introduced into 
the bottom of the detarrer and passes 
upward past the cylinder walls and 
electrodes. 

A high voltage, unidirectional current 
in the electrodes emits a corona dis- 
charge that charges the solid particles 
in the gas, causing them to be at- 
tracted to the cylinder walls, which 
have an opposite charge. Large quan- 
tities of gas passing through the de- 
tarrer to be cleaned produce a collec- 
tion of tar particles on the cylinders 
that flows into the bottom of the de- 
tarrer by the barrel. The collected tar 
has a by-product value in addition to 
the benefits of cleaning the gas. 

Principle of operation of the Aero- 
matic propeller was demonstrated, and 
the use of centrifugal force and thrust 
as a pitch change scheme was briefly 
outlined. Tubular arc-welded hub com- 
ponents were compared to previously- 
used machined forgings, showing a 
31.5% weight saving and a 42.8% sav- 
ing in manufacturing cost for the 20- 
spline, 200-hp propeller model. The 
Aeromatic model design for applica- 
tion to the more complicated structure 
of flange shaft engines gave a weight 
saving of arc welding over machined 
forgings of 36.4%, and 75.5% saving 
in manufacturing cost. 

Touring this department, members 
saw profiling machines producing 
Aeromatic blades from blocks made of 
laminated veneers bonded with a ther- 


mal setting synthetic resin. The cellu- 
lose acetate plastic sheeting that is 
applied to the entire surface of the 
finished blade was shown in several 
stages of process to the end product. 

Mousson explained the principle of 
Fast’s coupling: correcting misalign- 
ment of power-carrying shafts by the 
use of an internally-geared sleeve fit- 
ted over an externally-geared hub on 
the end of each of two shafts to be 
coupled. Any misalignment of the 
shafts is corrected by the floating 
sleeve that carries power from one 
shaft to the other through the gear 


teeth alone. None of the coupling 
parts flexes. Lubricating oil in the 
connecting sleeve bathes the gear 


teeth by centrifugal force when the 
coupling rotates. Particularly fasci- 
nating in the shops where Fast’s 
couplings are forged were two large 
steam hammers that were producing 
coupling blanks from bright red billets. 

Other points of interest: a 35-ft long 
bending brake producing side plates 
for a 15,000,000-cu-ft gas holder, and 
a propeller undergoing whirl test. 

The somewhat foot-weary guests 
then repaired to the auditorium where 

















SAE Section 
Chairmen 


This is the fourth in- 
stallment in this 
series of Section 
Chairman biographies. 
More Chairmen will be 
featured next month. 


JAMOUNEAU 
. . . of Williamsport 





Walter C. Jamouneau early demon- 
strated that his interest in aeronautics 
is far from passive. He was instru- 
mental in having aeronautical subjects 
taught at Rutgers, where he got his 
BS in industrial engineering in 1932. 
He learned to fly in 1932, too, and 
planes have been his chief hobby ever 
since. 

After graduation, he went to work 
on airplane design, stress analysis, and 
flight testing for Taylor Aircraft Co., 
and three years later became chief en- 
gineer in charge of all design work. 

Since 1937 he has been Piper Aircraft 
Corp.’s chief engineer. In addition to 
taking charge of all the company’s en- 
gineering activity, he is secretary and 
assistant treasurer and serves on the 
Board of Directors. 

Other activities still leave him time 
to indulge in occasional fishing — and he 
is educating his two sons early in the 
angling art. The boys also account for 
his avid interest in amateur photog- 
raphy. 

-—by J. H. Carpenter, Field Editor 


DAVIES 
.... of Chicago 


“ GOODALE 






W. W. Davies has been in air trans- 
port engineering for 15 years, and still 
carries his partiality for airplanes 
home with him. Unfortunately his 
home concern, of which he and his son 
Billy, 10, are directors, hasn’t done as 
well as United Airlines has with Davies 
as director of engineering. When he 
was engineer in charge of United’s high 
altitude flight testing, a new world rec- 
ord for transport planes was made in 
a United Mainliner that reached 30,000 
ft. But the “U-Control” gas engine 
plane that was his and Billy’s most re- 
cent project just missed total failure. 

John, 5, follows in his father’s artis- 
tic footsteps (Davies once extra’d in 
the Chicago Civic Opera Company) 
and is musically inclined. Davies also 
has considerable talent with water 
cclors (shared by Billy) and is a crack 
handyman around the house. 

Before college he worked in the test 
laboratories of Scott Radio Organiza- 
tion. In summer vacation from Armour 
Institute of Technology, where he got 
his BS in engineering in the Architec- 
tural Division, he worked in the shops 
of the National Air Transport Co. He 
joined United after graduation, and 
was promoted successively to mainte- 
nance, general engineering, develop- 
ment engineering, research engineer- 
ing, and superintendent of aircraft 
planning. He moved into his present 
office in March of this year. 

Davies is author of numerous ar- 
ticles and papers presented to the SAE, 
ATEE and ASME, and also of a re- 
cently-published book on cargo air- 
planes. He holds the unusual position 
of being not only a Section chairman, 
but also nominee for 1948 SAE Vice- 
President representing Air Transport 
Fngineering Activity. 

- by Miss E. Roehr 
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.... Of Northern California 





R. Wayne Goodale has tried his hand 
-and been successful — at nearly every. 
thing during the past 25 or so years, 
In summer and after school hours he 
was a printer’s devil, newspaper press- 
man, mechanic’s helper, dry goods and 
clothing clerk, surveyor, ditch-digger, 
electrician’s helper, truck driver, saw- 
mill laborer, draftsman, and oil field 
roustabout. 

This varied activity continued after 
he got his BS in engineering from 
Oregon State College in 1929. After 
three years in Standard Oil’s Processing 
Department, he was transferred to the 
research department. During the next 
12 years he did test and development 
work on fuels and lubricants in al! 
kinds of temperature and climatic con- 
ditions. For several years he was 
Pacific Coast group leader for coopera- 
tive field testing of motor gasolines 
sponsored by SAE and API. 

During the war he was civilian con- 
sultant for the Army Engineers, and 
spent two winters in Alaska in research 
and development of winterized petrol- 
eum products. 

After this research activity, Goodale 
spent 214 years as assistant manager 
of the Product Acceptance Department 
(Technical Sales) from which he was 
transferred to his present job. During 
the past seven years his field activities 
have entailed approximately 500,000 
miles of travel by commercial airlines 
ATC, and private flying. 

Flying is one of his hobbies, but hunt- 
ing is just as much a favorite. Before 
the war he and his wife Alice took 
two flying vacations in which they took 
a puddle-jumper all over the western 
states. As for the hunting, we under- 
stand that he is trying to interest his 
wife, with only moderate success 
After making her sit in a duck blind 
last year in a below-freezing Oregon 
blizzard for several hours, he is not so 
sure of arousing her interest for this 
year’s sport. 

When time permits, between com- 
pany assignments, hunting, flying, and 
traveling, and SAE activities, he tries 
to keep up his Masonic Lodge ac- 
tivities. 

Wayne says that his office is located 
in the Standard Oil Building in San 
Francisco, and invites anyone who is 
in town to drop by and say hello. 

—by Elton B. Fox, Field Editor 
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coffee and rolls were served. Past- 
president A. W. Herrington, present 


at ne tour, enjoyed meeting his old 
Bali:more friends and was widely in- 
troduced by Section Chairman Herman 
Hollerith, Jr., and Placement Chairman 
Get e Hull. 


Bureau of Standards Host 
To SAE Washington Section 
by HYMAN FELDMAN, Field Editor 

WASHINGTON Section, Oct. 14- 
Electronics, plastics, metallurgy, lubri- 
cation, engines and fuels, and other 
fortes of the National Bureau of 
Standards were high points in Wash- 
ington Section’s field trip today. 

Groups of twenty were organized 
and conducted on the tour after a wel- 
come by Clarence S. Bruce, assistant 
chief of the Automotive Section. 

Electronics laboratories included... 
the electron tube laboratory, where the 
program of basic and applied research 
includes study of thermionic and sec- 
ondary emission, and electro-mechani- 
cal performance of electron tubes, new 
developments such as_ subminiature 
tubes comparable in performance to 
standard radio tubes . . . an electronic 
computer laboratory engaged in devel- 
oping new components and elements for 
electronic computing machinery, as well 
as standards and test procedures for 
evaluating the components andelements. 
These include means of communica- 
tion to and from the machine, proof- 
reading of the input, and recording of 
the data coming from the machine on 
a punch tape adapted to an automatic 
typewriter . . electronic instrumen- 
tation laboratory, where a program of 
scientific and technology research in 
electronic instrumentation is being 
carried on for the benefit of other Bu- 
reau laboratories, Government agen- 
cies, industry, and the general public. 

In the Plastics Section, tests for 
abrasion resistance, dimensional sta- 
bility, chemical resistance, accelerated 


weathering, and other properties of 
transparent plastics were demon- 
strated. 


Fatigue testing of metals in the 
Metallurgy Division is limited to funda- 
mental studies of metal properties. 
Present chief projects include investi- 
gation of the effect of chromium plat- 
ing on fatigue properties; determina- 
tion of the fatigue characteristics of 
composite printing plates; and study 
of the damaging effect of fatigue 
Stressing on aircraft. metals. 
ibrication Section is developing a 
laboratory test for rating lubricating 
oils which simulates the characteristic 
engine deposit formation for engine 
testing of motor oils, and is also mak- 
ing SAE machine wear tests to de- 
termine wear with hypoid-gear lu- 
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bricants under high-torque, low-speed 
conditions. 

Tests of gasoline and oil additives 
study the efficacy of various gasoline 
and oil additives in removing or reduc- 
ing gum and sludge deposits. Four 
groups of 20 engines each have been 
installed in a test set-up. Each group 
of single-cylinder, 4-cycle engines is 
belted to an a-c motor running at 
essentially constant speed. Present 
carburetors deliver the same amount 
of fuel to each engine. 

All engines have governor-operated 
ignition switches, designed to cut off 
ignition in case of excessive speed. 
Thermostatic devices indicate any en- 
gine that has stopped firing. The dif- 
ferent groups can be operated with 
different fuels or oils for a definite test 
period, and results determined by 
analysis of engine deposits, using the 
average of all deposits for each group 
of 20 engines as a comparison basis. 

Other engine laboratory work tests 
such engine characteristics as power, 
speed, fuel consumption, and octane re- 
quirements. Borderline knock curves 
are established by running fuels of 
various octane ratings through the full 
range of speed and power of the en- 
gine, advancing spark timing until 
knock just occurs. 

The McKee Wear Gage, developed at 
the Bureau, measures minute amounts 
(as small as 0.00002 in.) of cylinder 
wear. Spark plugs are subjected to 
mechanical shock tests, thermal shock 
tests, gas leakage before and after 
thermal shock, high-voltage before and 
after thermal shock, and insulation re- 
sistance test. 


Names Three Usages 
For Induction Heating 

by J. H. CARPENTER, Field Editor 
WILLIAMSPORT Group, Nov. 3-A. 
Valento, of Westinghouse Electric 
Corp.’s Electronics Division, spoke to 
this meeting on Radio-Frequency Heat- 
ing, and showed films illustrating some 
of the processes using this principle. 

Valento explained that there are 
three methods of using radio-frequency 
for heating: 

Induction heat, or heating a conduc- 
tive material by the PR loss in a vary- 
ing field; 

Di-electric heating, or heating a non- 
conductive material by a varying elec- 
tro-static field, or molecular loss; 

“RFC” heating, a combination of in- 
duction and di-electric heating. 

Valento’s first film showed induction 
heating in operation, hardening gears, 
pins, shafts, hacksaw blades, and so 
forth. 

The second film showed di-electric 
heating as it is applied to preheating 
plastic molds, the curing and drying of 
rubber, bonding of plywood, and vari- 
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ous other applications. 


Overall advantages of this type of 
heating are manifold, he said, but unit 
cost is rather high—from $30,000 to 
$50,000. Thus its practicality is limited 
to mass production use. 


Guest Speaker Predicts 
Brighter British Future 

by WARREN B HASTINGS, Field Editor 
CANADIAN Section, Sept. 26—In ac- 
cordance with long-established tradi- 
tional practice, this Section’s inaugur&l 
meeting of the year was held at An- 
caster, in the Hamilton Golf and Coun- 
try Club. 

At Chairman Ed Armstrong’s sug- 
gestion, members and guests at the din- 
ner meeting stood in silent tribute to 
the three distinguished members who 
had passed since its last meeting, Wal- 
lace R. Campbell, president of Ford 
of Canada; his brother Malcolm G. 
Campbell, president of Kelsey Wheel 
of Canada, and Royden D. Kerby, gen- 
eral manager of the Canadian Elec- 
trical Manufacturers Association and 
an active Section member in its begin- 
ning days twenty years ago. 

Following the meeting’s business 
session, Chairman Armstrong handed 
the gavel to Hamilton Regional vice- 
chairman Fred J. Beattie, who called 
on Vice-Chairman Warren Hastings to 
thank Studebaker, host of the evening, 
and on William H. Funston, Jr., to in- 
troduce the guest speaker. 

W. J. McCulloch, director of the 
Associated Boards of Trade and Cham- 
bers of Commerce of Ontario, spoke 
under the cryptic ,title “Patience on a 
Monument.” After painting in somber 
hues the plight in which Great Britain 
finds herself as the result of the most 
all-out war effort made by any of “he 
allied powers, he predicted that the 
innate love of freedom, the unexcelled 
courage, stamina, common sense, or- 
ganizing talent, inventive genius and 
industry of the people of Britain would 
again wrest triumph from disaster for 
the little “‘sceptred isle.” 

He quoted Joseph Frazer who de- 
clared, on his recent return from 
Europe, that Britain will emerge from 
its current floundering as it always has 
in the past, and that “there is still 
more brains to the square mile in 
England than anywhere else.” 

McCulloch added that the logic of 
events predestines an increasingly close 
alliance of the United States and the 
British Commonweath. Ages far darker 
than those that followed the collapse 
of the Roman Empire would descend 
on the peoples of the Earth, he said, 
unless the English-speaking peoples 
collaborated in rising to the challenge 
of global leadership destiny has placed 
in their hands. 
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During this Section year, SAE 
JOURNAL has received and printed 
photographs from 18 different 
Sections and Groups. 


seein aatiit dink teat cuidate aoe eg 8s: SAE JOURNAL is certain every 
secede Web oat tenes cece ae he ee Section and Group has at least J 
Currier presented a paper entitled “Old Designs Don’t Die,” with the thesis one avid amateur photographer, 
that there is nothing new or revolutionary in automobile design and would like to have an occa- 
sional picture from each of them 
—an informal snapshot of mem- 
bers looking at exhibits, playing 
golf, singing, talking in groups, 
or doing anything that would be 
of interest to SAE JOURNAL 
readers. 





Canadian Section’s first dinner meeting of the year was held as 

usual at the Hamilton Golf & Country Club. Shown at dinner 

are (left) Ed. F. Armstrong, Section chairman; Fred J. Beattie, 

Hamilton Regional vice-chairman; and Warren B. Hastings, 
vice-chairman 


Below: Roy H. Davis, president, Atlas Steels; C. E. McTavish, 
1946-47 Section chairman; L. T. Craig, assistant sales manager, 
Steel Co. of Canada; and W. H. Watkins, Section past vice- 
chairman 
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Bob Lybeck (left) receives a set of golf clubs from Wes Smith (right) 


n- in recognition of his long and faithful service to New England Section. 
ig Section Chairman Robert Gardner looks on from behind the speakers’ 
IS table 
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SAE President C. E. Frudden absorbs some first- 
hand American history at Williamsburg, Virginia, 
with the help of Membership Chairman Curry 
Obenshain, following his talk on “Engineering 
Whys of the Modern Tractor” to the Virginia 
Section, Oct. 10. Earlier he visited some historic 
spots in Richmond as a guest of Section Chair- John D. Waugh (left), 
man Lucien W. Bingham 


Koppers public relations representative, 
explaining features of a Fast’s Coupling to Edward R. Hall, vice- 
president and works manager of the Bartlett Hayward Plant, 
and Herman Hollerith, Jr., chairman of Baltimore Section, on the 
occasion of that Section’s field trip to thé plant, Oct. 9 


Speakers’ table of Indiana Section’s 
Oct. 9 meeting (1. to r.): W. H. 
McGlade, treasurer; Karl Effman, 
past-chairman; Roy Shekel, vice- 
chairman; William Powell, chair- 
man; Kenneth E, Lyman, technical 
adyiser to the president, Tucker 
Corp.; and Col. Roscoe Turner. 
Lyman spoke on “The Tucker 
Automobile” 
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Among Mid-Conti- 
nent Section mem- 
bers who helped 
make the SAE Fuels 
& Lubricants meet- 
ing in Tulsa a suc- 
cess were R. E. Ed- 
wards (left), secre- 
tary, and J. V. Bra- 
zier, Housing Com- 
mittee chairman 





Long-Neglected Subject 
Stimulates Wide Discussion 


by R. L. SWITZER, Field Editor 


MILWAUKEE Section, Oct. 2— For the 
first time since 1931, Milwaukee Sec- 
tion heard a paper on the small two- 
cycle engine industry. Since most Sec- 
tion meetings are centered around 
4-cycle gasoline engines, diesel engines, 
or tractor related units, this meeting 
was of particular interest to members, 
and resulted in extensive discussion. 

Speaker L. D. Watkins, chief engi- 
neer of Evinrude Motors, described the 
“small 2-cycle engine” as one that uses 
its crankcase displacement as an in- 
duction pump. Most applications (in- 
cluding outboard motors), he said, do 
not incorporate induction blowers. 

The two-stroke engine delivers a 
power impulse to each complete piston 
cycle and simultaneously scavenges 
and charges the combustion engine at 
bottom center. Bores usually do not 
exceed 3 in., and bore stroke ratios 
usually are larger than on average 
4-cycle engines. 

Engines often are classified accord- 
ing to induction valve type, and are 
both air and water cooled. The valve 
systems -— rotary, three port, reed and 
poppet -—are designed in many varia- 
tions. Each has its advantages, and, 
Watkins said, each contributes its 
share to the engineer’s headaches. 

Most popular working speeds, he re- 
ported, are 1800-5000 rpm; the engines 
idle nicely at 500. Ignition is usually 
by flywheel-type magneto; carburetion 
is conventional, with fuel and oil mixed; 
and except on outboard motors, muf- 
fling follows the accepted small engine 
practice. 

The engines run lawn mowers, 
pumps, compressors, generators, wash- 
ing machines, motorcycles, and a va- 
riety of other machines. 

Two-cycle engine weight has dropped, 
since 1909, from 30 lb per hp to about 
6. Horsepowers have increased from 
1% to 75, and engine speeds, on service 


outboards, have increased from 1000 to 
5000 rpm. Iron and brass have given 
way to aluminum die castings, and the 
hotshot battery has become a thing of 
the past. 


During the war, Watkins said, the 
twin-cylinder, opposed 4-cycle engine 
was in great demand. It was built in 
horsepowers from 2 to 50. “They 
pushed rubber boats of all sizes and 
pontons up to 50 tons; they sneaked 
ashore at night from submarines with 
sabotage and demolition crews; they 
were dropped from torpedo bombers, 
without parachutes, to downed flyers; 
they drove storm boats carrying a 
squad of men at 30 mph; one even 
served as an agitator to mix flame 
thrower fluid.” 


Engineers from _ several outboard 
motor companies were present, and 
helped answer some of these questions 
from the floor after Watkins’ paper: 


1. At full engine load, what percent- 
age of power developed is required to 
compress the charge in the crankcase ? 
... About 5 to 7%. 

2. What pressure is developed in the 
crankcases of these engines? ... Be- 
tween 5 and 8 psi. 

3. What are the relative merits of 
loop scavenging over the deflector pis- 
ton method? ... An increase in bmep 
of about 10% is obtained with loop 
scavenging. Some rather intricate de- 
sign is usually necessary to secure the 
proper filling at all loads and speeds. 

4. What advantage is obtained with 
the rotary valve in the 2-cycle engine? 
. .. Basic principle of this is the gear 
type. It has advantage of getting 
higher intake volume into the cylinder; 
disadvantage, that it can be timed for 
only one load and speed. 

5. What is the optimum compression 
ratio? ... Present range for most en- 
gines is 5% to 6 to 1. Some have 
been built with higher ratios, but they 
are largely experimental. Compression 
pressure with this 544 to 6 to 1 ratio 
is from 95 to 100 psi; effective stroke 
is about 4 to 5 to 1. 
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6. Why is crankcase compression 
used on most outboard engines insteag 
of supercharging? . . . Because super. 
charging adds too much weight to the 
finished unit. 

7. What type of water pump is best 
suited for these engines? .. . Positive 
displacement pump, for outboard ep- 
gines. Centrifugal pump requires too 
much (4) hp for these small units. 

8. What is the average life of these 
engines in normal operation? ... About 
200 hr, after which they should be 
overhauled and worn parts replaced. 

9. Any new developments? .. . Noth- 
ing outstanding except improved idle, 
achieved by stratified charging. 

10. Are they adaptable to extremely 
dirty conditions? . . . Silencers and air 
cleaners upset design and performance, 
but are not impossible. Carburetion 
and distribution are affected, and must 
be compensated for. 

11. What causes 4-cycling in a 2- 
cycle engine? . Distribution and 
mixture ratio. 

12. Effect of detergent-type oil on 
2-cycle engines? .. . Spark plug foul- 
ing and combustion chamber deposits 
are increased, but no permanent dam- 
age results. 

William Harley, of Harley Davidson 
Motor Co., was asked for a perform- 
ance comparison of English and Amer- 
ican 2-cycle motorcycles, and assigned 
the advantage to the latter. Some Eng- 
lish units, he said, use the loop prin- 
ciple of charging with good results 
Patents restrict its development here 
For a satisfactory 2-cycle motorcycle 
engine, a very hot spark must be pro- 
vided and retarded for idle running 
Two exhaust ports, he said, usually add 
more to looks than to power or per- 
formance. 


SAE President and Nominee 
Are Speakers at Pittsburgh 


hy MIIRRAY FAHNESTOCK Field Editor 


PITTSBURGH Section, Oct. 22 — Pitts- 
burgh Section was doubly honored at 
its first meeting of the season by the 
presence of SAE President Frudden 
and Pittsburgh’s own presidential 
nominee, R. J. S. Pigott of Gulf Re 
search & Development Co. 

Saying that he hoped a Pittsburgher 
might be the Society’s next president, 
Frudden jokingly called on Pigott to 
get out the vote by saying a few words 

Nominee Pigott said that he hoped 
to see continued the wartime practice 
of exchanging ideas, which had made 
possible the rapid engineering progress 
that had been so important a factor 
in winning the war. He said the Nine 
teenth Century practice of secrecy 1s 
obsolete because in shutting others out 
we shut ourselves in. . . and that the 
basic idea of the SAE is engineeriffg 
development through the exchange of 
ideas. 
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igott said that in the automobile’s 
e.rly days, when carbon had to be re- 
noved every thousand miles or so, the 
engine builders blamed the petroleum 
industry ... and vice versa... and it 
“ only when we realized that en- 
eines and their fuels were partners 
in progress that rapid development 
through the SAE became possible. 

President Frudden pointed out that 
the SAE is not bossed by the President 
or by the Council, as its basic aim is re- 
sponsiveness to the wishes of members. 
While most organizations have man- 
agement charts, he said, he has never 
seen one for the SAE. However, he 
said, we might draw a mental picture 
of the Society, using horizontal lines 
to indicate the various Sections and 
Groups, and vertical lines to show the 
various activities that touch all Sec- 
tions. A set of diagonal lines might 
indicate technical and standardization 
groups, and another set the nontech- 
nical committees. 

Frudden spoke on “Engineering 
Whys of the Modern Tractor,” and 
showed his colored movie entitled 
“Tractors at Work.” 


Cites Vital Role 
Of American Research 
by ROBERT BEST, Field Editor 


BUFFALO Section, Oct. 24- Wide- 
spread and always-inquisitive research 
can claim much credit for the high 
American standard of living, L. F. 
Livingston told this joint meeting of 
SAE Buffalo Section and the Technical 
Societies Council of the Niagara Fron- 
tier. Livingston spoke on “Scientific 
Research and Better Living,” describ- 
ing some of the research activities of 
E. I. duPont de Nemours & Co., Inc. 

New and better products at lower 
cost, he said, create vast new markets 
that can be satisfied only by whole new 
industries. For example, duPont em- 
ploys some 20,000 men making prod- 
ucts that didn’t exist in 1936; and this 
is just a beginning, since only 20% of 
total duPont production is for direct 
consumer use. The rest are sold to 
other manufacturers who fabricate 
them into articles for sale. 

Among latest developments of in- 
terest to automotive engineers de- 
scribed and on exhibit were: 

® Cordura Cord-—a tire cord that 
keeps its strength when hot; 

® Polythene —insulation for 
that is resistant to sunlight; 

* Metallochrome — a new high-luster 
finish for automobile bodies. 

® Strux—a cellular cellulose acetate 
that may be bonded to wood or metal 

nd used for insulation of airplanes and 
trucks. 

Basis of many of these materials, 
Livingston said, is cellulose produced 

n the farm. Since 40% of all manu- 


wires 
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factured products are purchased by 
farmers, farm economy is a direct con- 
cern of the manufacturer. These new 
materials create a bond between agri- 
culture and industry; each uses the 
products of the other to the advantage 
of both. 


Diesel Performance Proved 
In Hilly Western Operation 


by K. G. CUSTER, Field Editor 
COLORADO Section, Oct. 28-“The 
new freight and passenger diesel loco- 
motive is the greatest weapon ever 
placed in the hands of railroad man- 
agement,” J. H. Whipple, Jr., superin- 
tendent of diesel equipment for the 
Denver & Rio Grande Western Rail- 
road, told Colorado Group members. 

Advantages of the diesel —- which in- 
clude customer preference, economy, 
flexibility, simplified fuel handling, and 
increased on-the-road availability — ex- 
plain why there are over 700 diesel 
locomotives on order by railroads .. . 
and only 29 steam units. 

Whipple said, ‘“‘The western railroads 
have been the proving ground of the 
diesel locomotive. In mountain work 
encountered by the Denver & Rio 
Grande Western and the Santa Fe, the 
diesel has definitely proved itself. In 
an area where three miles of road is 
considered equal to ten in the plains 
country, the diesel shows an operating 
cost of $0.51 per thousand ton miles, 
compared to $1.40 for steam units. 

“An availability of 95% of the total 
hours in a day, and a cruising radius 
of 800 miles, mean that a diesel loco- 
motive will give a service of 10,000 
miles per month in mountain service — 
compared to 5000 for a steam locomo- 
tive. These comparisons have been 
proved on the Denver & Rio Grande 
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Western’s 4-unit, 5400-6400-hp freight 
diesels hauling 2220 trailing tons over 
2% grades west of Denver. 

The most valuable auxiliary equip- 
ment added to the diesel locomotive in 
the past few years is the dynamic 
brake, which turns the traction motors 
into generators and enables a locomo- 
tive to hold back any train it will pull 
up a grade. A 6000-hp, 4-unit locomo- 
tive can develop 4500 hp braking on the 
grades between the Moffat tunnel and 
Denver. 

This meeting was held in the diesel 
house of the Denver & Rio Grande 
Western shops in Denver, and was fol- 
lowed by group inspection of a number 
of the oil-burning giants. 


Urges Wide-Base Rims 
For Longer-Lasting Tires 
by J. B. TOMKINS, Field Editor 


BRITISH COLUMBIA Group, Oct. 15 - 
Tires rank only behind labor and fuel 
as the major expense items in truck 
operation, W. L. Hamlen, Western Rim 
Division manager of Goodyear Tire & 
Rubber Co., told this Group. Correct 
and adequate rims, he added, are the 
most important single mechanical im- 
provement that can be made to in- 
crease tire performance. Speaking to a 
packed ballroom in Vancouver's Hotel 
Georgia on behalf of the Tire & Rim 
Association, Hamlen illustrated his ad- 
dress with charts effectively outlining 
advantages of the current wide-base 
rim program. 

There is only one adequate, recom- 
mended wide-base rim for each tire 
size, he said. Using chalk and a black- 
board, he drew.a 10-in. tire to drive 
home his point that, for best tire mile- 
age, the rim should be 70% as wide as 
the cross-section of the tire: that is, 7 
in. for a 10-in. tire. But he urged the 
audience to remember that the old 
“seven-inch rim” is not seven inches 
Its actual measurement, from flange to 
flange, is only five inches! 

Rims, he emphasized, should be 70% 
as wide as the tire-—or at least 65% 
And what does this do to improve tire 
performance ? 

Using charts, Hamlen drew compari- 
sons between a 10-in. tire mounted on 
a 6-in. rim and a 7:50-in. rim as recom- 
mended by the Tire & Rim Association 
On the 7:50 rim (with the width be- 
tween flanges representing 75% of 
actual tire width) charts showed the 
beads wider apart. The tire had better 
“stance.” Walls were straighter; flex- 
ing decreased. Decreased flexing means 
less heat. Reduction of running tem- 
perature, he said, immediately is re- 
flected on the balance sheet in from 20 
to 50% more tire mileage. 

Blowouts are less frequent. More 
rubber on the road, through the wider 
rim, means better and easier steering 


Better 


recaps are made _ possible 
through better carcasses. Tires mounted 
on correct wide-base rims carry more 
air. 

“But,” said Hamlen, “though wide- 
base rims permit more air to carry 
your truck loads, don’t assume they 
will carry bigger loads. The wide-base 
rim program is designed to improve 
and lengthen tire performance, not 
carry bigger loads. Don’t take liberties 
with recommended load limits.” 

“The tougher the operation,” he said, 
“the more severe the conditions, the 
greater are wide base rim advantages. 
Wide base rims are ideal for low-bed 
operations involving newsprint hauling 
and heavy machinery.” 

Spotlighting the war-born 5-deg ta- 
pered bead on new truck and bus rims, 
Hamlen said they were developed for 
combat vehicles to aid in keeping 
bullet-ridden tires on rims. Slippage 
was eliminated. The five-deg taper 
locks the tire bead to the rim, virtually 
eliminating wobble. 

Answering skeptics, he said light- 
weight wide-base rims don’t mean 
“skimping” but rather are a means of 
permitting adequately-tired vehicles to 
save weight. Wide base rims, he con- 
cluded, “have withstood all tests. They 
are not just a ‘cooked-up’ idea.” They 
deliver the lowest cost per mile with 
savings from 20 to 50% in tire life. 
They are easier to handle and, in the 
face of general price advances, a sav- 
ing in cost. In most instances, he said, 
the cost of wide base rims can be re- 
covered from the extra mileage given 
by the first set of tires. 

“Next to tires,” he concluded, “rims 
are most important!” 


Calls Trip to Moon 
Feasible, but Costly 
by WILLIAM F 


SYRACUSE Section, Nov. 10-Syra- 
cuse demonstrated a lively interest in 
rocket propulsion tonight as nearly 400 
people came to hear Arthur W. Robin- 
son of General Electric Co. speak. Rob- 
inson illustrated his talk with an in- 
teresting movie covering recent Armed 
Forces tests of the German V-2 Rocket 
at Sands, Mexico, and showed slides of 
general operation and construction fea- 
tures of the rocket motor, general in- 
stallation arrangement, and relative 
size of fuel and oxidizer handling 
equipment. 

The rocket, Robinson said, actually 
is a “heat engine’ known for centuries 
—but only recently the object of scien- 
tific development. War-born Bazookas 
and V-2’s have made the public ex- 
tremely rocket-conscious. 


He defined a rocket as an engine 
that: 


1. Consumes only materials that can 
be carried by the vehicle it propels; 
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2. Produces a propulsive force, or 
thrust, by ejecting a stream of gases 
at high velocity. 

In practice, the gases are. products 
of combustion of either a solid pro- 
pellant or one or more liquids. 

Solid propellants are slow-burning 
“powders,” somewhat like those used 
in artillery. Liquid propellants usually 
consist of two materials injected sep- 
arately into the combustion chamber: 
a fuel—combustible material such as 
alcohol, or a hydrocarbon, and an oxi- 
dizer that carries the oxygen required 
to burn the fuel. 

All it takes, then, to make a liquid- 
fuel rocket, is a combustion chamber, 
into which propellants are injected at 
high pressure, mixed, ignited, and 
burned. Gases produced by combustion 
are exhausted through a nozzle where, 
by expansion, they accelerate to speeds 
of the order of a mile per sec. 

Thus the rocket motor gives the 
most direct conversion of chemical en- 
ergy of a fuel into propulsive effort. 
All the bulky and heavy intermediaries 
required in other engines (such as pis- 
tons, crankshaft and propeller in a 
conventional airplane) are eliminated. 
Size and weight per hp can be brought 
down to a ridiculously low figure. The 
whole V-2 powerplant, dry, weighs only 
2000 Ib; its jet carries 330,000 hp. 

Second point in favor of the rocket 
motor is its ability to work —- and work 
best —- where there is little or no air. 
This means low resistance to motion, 
essential for very high speeds. 

On the debit side, Robinson said, 
rockets are efficient only for travel at 
very high velocity — of the order of the 
jet velocity, a mile per sec or so. At 
300 mph, less than 15% of the jet 
power of a present-day rocket repre- 
sents useful propulsive power. In other 
words, rocket propulsion is attractive 
either at very high velocities, or when 
other factors are more important than 
efficiency. 

Even at their highest efficiencies, 
rockets are gluttons for fuel: a rocket 
has to carry its oxidizer, usually weigh- 
ing more than the fuel, rather than 
scooping in “free” air, as a conventional 
reciprocating or turbojet would do. 
Just to force the liquids into the V-2’s 
combustion chamber requires a 460-hp 
turbo pump, delivering more liquid 
than five large fire hose nozzles, at 
three times the pressure-—a rate of 
8 tons per min! 

Because of its very particular prop- 
erties, Robinson said, the rocket opens 
up brand new fields. 

First, it is our only means of reach- 
ing very high velocities and altitudes. 
This is essential in warfare, for offense 
or defense. At present, practically all 
work on rockets is for national defense. 

Other possibilities become apparent 
every day: meteorological sounding 
rockets, to reach the upper strato- 
sphere where weather is made; rocket- 
assisted take-off for commercial air- 
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craft; emergency rocket braking for 
trains that would allow them to rup 
at considerably higher speeds; and last 
but not least, space travel to the Moon, 
Mars, or Venus. This is possible (op 
paper at least) immediately. Future 
advances in rocket design, better fuels, 
and perhaps, one day, atomic energy, 
will make it more reasonable. 

Even a short trip to the moon, he ad- 
mitted, would be frightfully costly. 
Backers might be hard to find; but, he 
said, Columbus managed to find finan- 
cers after ten years of relentless effort, 

In addition to these possibilities, 
Robinson concluded, we will still be 
shooting rockets on the Fourth of July. 


Points Out Aluminum’s 
Specialized Properties 
by GEORGE E. DAKE, JR., Field Editor 


WESTERN MICHIGAN Section, Oct. 
23— Aluminum is probably the most 
abundant metal we have today, Dr. 
Paul V. Faragher said, speaking at this 
meeting on “Aluminum Today.” 

As a member of Aluminum Co. 
of America’s Metallurgical Division, 
Faragher is responsible for specifica- 
tions under which Alcoa products are 
sold. He has been active on several 
SAE technical committees. 

The earth’s crust, he continued, is 
made up of 8% aluminum bearing ores. 
Principal commercial ore at present is 
bauxite. It is composed primarily of 
hydrated aluminum oxide with oxides 
of iron and silicon present. This ore is 
found in practically all parts of the 
world, but sources used by this coun- 
try’s aluminum industry are in Ar- 
kansas and South America. Faragher 
said no commercial quantities have 
been found in Canada. 

Although aluminum was discovered 
some 30 years before Napoleon III be- 
came interested in the metal, it was he 
who financed the first experiments to 
find new processes to bring down the 
price. At that time it sold for approxi- 
mately $1200 per lb. It was not until 
50 years ago that the price was 
brought down to a level where it could 
take a stand among commercially eco- 
nomical metals. This was achieved 
through the successful experiments of 
Charles Martin Hall. 

At first the aluminum industry had 
great difficulty selling other industries 
the idea of substituting aluminum for 
other metals —for steel in construction 
work, and for copper for transmission 
lines. Weight saving and increased 
payloads were found to be its great 
advantage in the commercial transpor- 
tation industry, although initial cost 
was high. 

Faragher went on to say that alu- 
minum unfortunately cannot be seps- 
rated from its ores by a simple smelt- 
ing process, but must first be treated 
chemically to secure a high-purity alu- 
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um oxide, and then reduced elec- 
ytically to metal. The electrolytic 
ess requires a large amount of 
tric power, and for economy must 
cated near the power source. It 
ires 10 kw/hr to reduce 1 lb of 
ymina, and for every pound of alumi- 
extracted 1 lb of alumina and 1 
f sodium hydroxide is lost. This 
tends to make aluminum more ex- 
ansive. 
Today aluminum, like most metals, 
not employed commercially to any 
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great extent in its pure state, but usu- 
ally in an alloyed form. The metal 
responds readily to heat treatment, and 
generally requires such treatment. The 
process requires a temperature of 900 
to 1000 F and rapid quenching to main- 
tain its alloying qualities in solution in 
the solid metal. If the quenching were 
not carried out, the hardening agent 
would precipitate out in globules sus- 
pended in the hardened solution, and 
desired qualities would not be obtained. 

Aluminum is annealed again to ap- 
proximately 300 F for a few hours to 
obtain maximum strength by further 
spreading out the hardening agent 
throughout the solution in the metal. 

In structural use, aluminum cannot 
be used size for size as compared to a 
steel section, but by slightly increasing 
depth of the section desired results may 
be obtained. Light weight plus addi- 
tional thickness of the aluminum sec- 
tion gives better properties. 


Wins Pound-for-Pound 


Size for size in electric wires, alumi- 
num’s conductivity is 61% as good as 
that of copper; but pound for pound, 
aluminum is 2/3 better. Aluminum 
alone is not used for transmission 
wires, but strands are wound around 
a steel core to give the required 
strength. Because of light weight and 
greater strength, spacing of transmis- 
sion towers can be less frequent than 
that required with copper cables. 

Aluminum paint, Faragher said, is 
one of the best protective agents for 
coating wood or metal, because of the 
pigment’s ability to cover and adhere. 

He stressed aluminum’s place as a 
special purpose material. It is not, he 
said, displacing steel; each has its in- 
dividual properties. 

His talk was concluded with two mo- 
tion pictures, titled “This Is Alumi- 
num” and “Unfinished Rainbows.” 


Stress Interdependence 
At F&L-Aircraft Meeting 


by CHARLES FOFL! ret 


METROPOLITAN Section, Oct. 15 
Problems of light aircraft and their 
fuels and lubricants were given a thor- 
ough airing at this meeting. Under 
guidance of E. F. Miller, assistant di- 
rector of Socony-Vacuum Laboratories 
and Section vice-chairman for Fuels 
& Lubricants, William F. Burrows of 
Air-Cooled Motors Corp.; Kenneth 
Boldt, Pure Oil Co.; and J. T. Griffin, 
East Coast Aviation Corp., discussed 
the question from the respective stand- 
points of engine manufacturer, petro- 
leum refiner, and airport operator 
Operator Griffin declared that a mass 
market can be secured, and main- 
tained, only by making the light plane 
easy to use-easy to fly with a mini- 
mum of skilled attention, easy to ser- 
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vice at any airport, easy to maintain 
Speaking from experience, he said 
present practices probably are not 
headed in the right direction for this 
goal. 

Faced with the challenge thus laid 
down, the designer and the refiner re- 
cited some of the principal factors on 
the other side of the balance sheet 
According to Designer Burrows, gen- 
eral inability of the light-engine builder 
to make thorough design and opera- 
tional tests in an actual plane repre- 
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Silicones Reduce Size and 
Weight of Totally Enclosed 
Non-ventilated Motors 





PHOTO COURTESY WESTINGHOUSE ELECTRIC CORP. 


New 5 h.p. totally enclosed, non-ventilated Westinghouse 
motor (at left) protected with Silicone Insulation has same 
rating as much larger motor (at right) wound with Class 
A insulation. 

This is the kind of industrial news we like to 
report. It’s the story of that new Silicone insulated, 
totally enclosed, non-ventilated motor made by 
Westinghouse. This motor weighs only 60% as 
much as a comparable motor of conventional 
design. It requires no more space than an open 
motor of the same rating, and it is comparable 
in overall performance. 


This very significant reduction in size and weight 
is a result of skillful designing to capitalize 
upon the exceptional heat stability of the 
silicone resins and varnishes developed by Dow 
Corning. These silicone varnishes are not affected 
by the somewhat higher operating temperatures 
which are caused by the relatively small radiating 
surface. The hottest spot temperature rise of 
this motor is within the 140°C. permissible for 
this new class of electrical insulation. 


This new motor also incorporates another 
example of progressive engineering in the use of 
new materials. Its bearings are permanently 
lubricated with DC 44 Silicone Grease. Con- 
sequently, they require no attention for at least 
five years, in spite of the somewhat higher 
temperatures at which they operate. 

The introduction of this new Silicone insulated 
motor marks a new era in electrical insulation. 
The use of Silicone Grease in the bearings marks 
another major step in the direction of permanent 
lubrication. 


Silicones have been responsible for all sorts of 
improvements in design and performance, ever 
since we started to produce them on a com- 
mercial scale nearly five years ago. Our 
experience in putting these new engineering 
materials fo work is at your service. We'll be 
glad to send you our catalog D 1-6 which 
describes DC Silicone resins, greases, fluids and 
Silastic.* 
“TRADEMARK FOR DOW CORNING SILICONE RUBBER 
DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York « Chicago « Cleveland « Los Angeles 


in Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 
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sents a tremendous handicap. Even 
when this idea can be approached, re- 
sults may be nullified by structural 
alterations of the plane as production- 
line refinements are put into effect. 
For example, a slight change in cowl- 
ing may introduce serious 
problems unforeseen in earlier engine 
design and tests. The relatively short 
production runs of a single model, plus 
the need for better engineering of 
small engine accessories, further com- 
plicates an already tough problem. 
And, with performance closely de- 
pendent on fuel and lubricating oil, 
which may vary from airport to air- 
port, engine ratings must be conserva- 
tive. 

Mass markets for petroleum prod- 
ucts, said Refiner Boldt, are the auto- 
motive and commercial aviation fields. 
Production of fuels and lubricants for 


light-plane requirements is largely a 


matter of economics and more precise 
analysis of just what the light plane 
does need. Economics involved in the 
problem are not only those of manu- 


facture, but such decisions as whether | 


a@ small airport, or any airport, can 
economically carry the multiplicity of 
fuels and lubricants necessary to 


handle all requests for service that are 


likely to arise. Special stress was laid 
on the necessity for increased coopera- 
tion by all concerned in determining 
engine needs in the future, and in 
evaluating fuel and lubricant perform- 
ance in engines now available, under 
a wide variety of operating conditions. 


Open Discussion Yields Results 


As a result of candid interchange of 


views, steps in meeting the goal were 
arrived at by open discussion. Some 
of the more important are: more ef- 
fective cooperation between 
builder, 
finer; improved liaison between manu- 
facturers and users of service outfits 
through timely, accurate engineering 
bulletins; effective user education, par- 
ticularly as it refers to operation of 
planes and function of controls that 
promote economy and safety. 

Other findings, chiefly of technical 
interest: higher octane fuels and in- 
creased compression ratios must 
hand in hand; additive-type lubricants 
may or may not be able to correct en- 
gine design deficiencies; as yet, addi- 
tive-type oils are not generally needed; 
intermixing of additive-type oils, from 
airport to airport, is probably poten- 
tially less harmful than mixing of 
additive-type oil with straight mineral 
oil; improved starters, electrical sys- 
tems, and foolproof automatic controls 
are needed. 

Biggest problem in actual plane use: 
carburetor icing, caused by defects in 


cooling | 


engine | 
plane manufacturer, and re- | 


go | 


carburetors or induction systems, or | 


by 
heat-control valves. 
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human failure to use carburetor | 
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cutting oil carefully manufactured 
toinsure the maximum benefits from 
controlled chemical activity. Its out- 
standing performance on really tough 
jobs has long been recognized and 
its flexibility proved through exceed- 
ingly widespread use. The many time- 
tested values built into THREDKUT 
are serving the leaders of the metal- 
working industry, increasing effi- 
ciency and reducing costs. 

Ask to have a Stuart Service 
Engineer discuss your cutting fluid 
requirements. THREDKUT literature 
available on request. 
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Incovations Widen 
Dicsel Applications 

y ELTON B. FOX, Field Editor 
NO? THERN CALIFORNIA Section, 
Oct. 14—Higher speeds, decreased first 
AY and increased engine loadings 


are the major trends in recent diesel 
development, Saul Belilove of Enter- 
pr Engine & Foundry Co. told mem- 
bers present at this meeting. 


Speaking on “Recent and Future 


Diesel Engine Developments,” he 
named as the greatest gain in the last 
decade loading increases, brought about 
by improved scavenging and greater 


supercharging in the two-cycle engine, 
and by application of the exhaust 
turbocharger to the four-cycle engine. 
Recent developments have allowed use 
of average bmep’s of over 80 psi, com- 
pared with 60-70 psi used in the past. 
In four-cycle turbocharged engines, 
bmep’s of 120 psi are being used-—a 
50% gain over the 80 psi used in non- 
turbocharged diesels. 

In general, he said, what the diesel 
offers is high efficiency — and, therefore, 
low fuel consumption. It offers, com- 
pared to the spark ignition engine, a 
safer and more rugged installation, 
and uses less expensive fuel. Efficiency 
is better than steam equipment in the 
lower powers, and it is much more 
compact and simple. In fact, the diesel 
has all but obsoleted the steain engine, 
moved upward the lower limit of ap- 
plication of the steam turbines, and, 
except in aviation, has lowered the 
upper horsepower limit of gasoline en- 
gines. Its reliability has been increas- 
ing steadily, and is now at a high level. 

One outstanding recent development, 
he said, has been the combination gas- 
oil engine, in which natural gas is 
burned on the diesel cycle, attaining the 
full efficiency of this cycle with only a 
small amount of oil (10% or less) for 
pilot ignition. Fuel oil and natural gas 
can be burned in practically any per- 
centage desired, from about 10% oil 
and 90% gas to 100% oil. Controls are 
arranged for automatic changeover 
from gas to oil without disturbing the 
load. These engines were developed 
primarily for oil fields where natural 
gas is sometimes cost free or very low 
in price. They can also be used in 
sewage disposal plants where sewage 
gas is available. 

Belilove aired a few of the possible 
future developments in design and ap- 
plication: 

* European concerns have applied 
exhaust gas turbocharging to two- 
cycle engines, and it is expected that 
we will follow when starting problems 
are overcome; 

* Higher loadings are expected (at 

st from the four-cycle engines); 
evidence indicates that the turbocharg- 
ed engines can have their ratings in- 

ased by 20 or 25%, which would 
ig bmep up to 150 psi. 
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® Diesel engine and gas turbine may 
some day be geared to the same out- 
put shaft. The diesel would skim off 
the top peak temperatures, and the 
turbine would make use of the lower 
temperature, high quantity of gas. It 
appears that such arrangements could 
offer thermal efficiencies of 40-50%; 

¢ Improved overall efficiency may 
be gained by making better use of ex- 
haust gases and jacket water. Rela- 
tively low temperature of the exhaust 
gases and jacket water are not par- 
ticularly helpful for obtaining me- 
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chanical work, since another inefficient 
thermal conversion is required. New 
is the idea of raising the available heat 
in the jacket water cooling system by 
raising jacket water temperature to 
230-250 F with jacket water under 
pressure; 

¢ Increased application of the diesel 
in railroads, trucks, buses, tractors, 
marine and stationary use and most 
other areas where the driven machinery 
is under continuous duty. Im aviation, 
the combination diesel and gas turbine 
is a possibility. In passenger car ser- 
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vice, low annual mileage does not 
justify higher cost and larger size of 
the diesel. 

In conclusion, the speaker said future 
diesel developments can be expected to 
include increased loadings, improved 
bearings, materials and design for 
greater heat resistance. Greater em- 
phasis probably will be placed on utili- 
zation of waste heat or exhaust gases 
and cooling systems. Finally, we can 
expect in many places to find closer 


collaboration of the diesel and gas tur- 
bine. 
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So that your SAE mail will reach you with the least possible 
delay please keep SAE Headquarters and the Secretary of your 
local Section or Group advised of any changes in your address. 
Such notices should be sent to: 


1. Society of Automotive Engineers, Inc. 
29 West 39th St., New York 18, N. Y. 


2. The Secretary or Assistant Secretary 
of your Section or Group at the ad- 
dresses listed below: 
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SNAP-MOUNT Circuit Breakers 





Exclusive 


Snap-Mount Design... ~ 


1. Saves money...reduces 
assembly time. 


2. Makes possible multiple 


breaker installations in virtually any combination. 


3. Brings complete protection to automotive electrical equipments, simply 
£ Pt) 


and economically. 


Now—an important addition to the service-proved FASCO line of circuit 
.. the FASCO Snap-Mount Circuit Breakers. Note the dimples in 


breakers . 


® Baltimore 

R. D. Taber, Koppers Co., American 
Hammered Piston Ring Division, Bush 
& Hamburg Sts., Baltimore 3, Md. 


© Buffalo 


L. D. Bevan, Bell Aircraft Corp. 
P.O. Box 1, Buffalo, N. Y. 


¢ Canadian 

C. E. Phillips, Perfect Circle Co, 
Ltd., 175 Wicksteed Ave., Leaside, Ont., 
Canada. 


© Central Illinois 
I. E. Howard, Phillips Petroleum 


Co., 2520 S. Washington St., Peoria 5, 
Til. 





® Chicago 
F. E. Ertsman, Hendrickson Motor 
| Truck Co., 3538 S. Wabash Ave., Chi- 
cago, Ill. 


© Cincinnati 

W. A. Kimsey, R. K. LeBlond Ma- 
chine Tool Co., Madison Ave. & Ed- 
wards Road, Cincinnati 8, Ohio. 


© Cleveland 


(Miss) C. M. Hill, 7016 Euclid Ave., 
Cleveland 3, Ohio. 


© Dayton 
D. D. Bowe, Aeroproducts Division, 
GMC, Municipal Airport, Dayton 1, 
| Ohio. 
; | 
| © Detroit 
(Mrs.) S. J. Duvall, Detroit Office, 
SAE, 100 Farnsworth Ave., Detroit 2, 
Mich. 


© Hawaii 

J. C. McLaughlin, 525% 18th St, 
US Naval Housing, Area 3, Pearl Har- 
bor, T. H. 





the mount and circuit breaker case shown in the magnified view. They give | 


the snap-action. Circuit breakers snap into the mount securely and quickly, 


by finger pressure. No spot welding. No screws. No tools needed. And, if 


desired, the mount can be attached to the car body ... the circuit breakers 
assembled on the wiring harness, and snapped into the mount when the 
car is wired. Write for further information, or phone our Detroit office, 
6432 Cass Avenue, Detroit 2, Mich., Phone, Madison 6300. 
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FLA. SMITH MFG. CO., INC., ROCHESTER 2, N.Y. 


© Indiana 
R. P. Atkinson, Allison Division, 
GMC, Indianapolis, Ind. 


¢ Kansas City 

H. F. Twyman, Civil Aeronautics Ad- 
ministration, Power Plant Engineering 
Division, Department. of Commerce, 
414 E. 12th St., Kansas City, Mo. 


© Metropolitan 

(Miss) J. A. McCormick, Society of 
Automotive Engineers, 29 West 39th 
St., New York 18, N. Y. 
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One of the important design advantages of Hyatt Roller 


Bearings is pictured here—in action. 


The shafts, with gear and bearing roller assembly, were 
pre-assembled in another part of the shop. The bearing outer 
races were previously installed in the housing. As the sub- 
assemblies meet here, any roller assembly will fit any outer 
race; no selection or matching required. This Hyatt feature 
speeds final assembly, permits more efficient production 
planning and layout, and often leads to improvements in 


product design. 


And this is but one of the advantages enjoyed by designers 
who know the Hyatt Hy-Load line. Hyatt Bearings Division, 
General Motors Cory oration, Harrison, N. J., Chicago, 


Detroit, Pittsburgh and Oakland, California. 


Photo Courtesy 
Caterpillar Tractor 
Company 
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© Mid-Continent 

R. E. Edwards, Halliburton Oil Well 
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© Northwest 
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© Philadelphia 
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Instantaneous Production Control With 


Improved Electric Counter 


Accurate, up-to-the-minute counting of the production on 
this Davidson Folding Machine is done with the WIZARD 
Electric Counter. 

New opportunities for more efficient production and elimi- 
nation of over-run waste are created by WIZARD Electric 
Counters. These electrically-operated devices count any 
object or motion that will operate a switch, relay or photo- 
electric unit. Objects can be counted photo- electrically 
without physical contact and without risk to fragile or 
freshly-painted objects. 


The Counters can be installed at any distance from the 
switch or photo-electric unit where the count originates. 
Or, they can be mounted on panels in the Production De- 
partment and arranged so that a production supervisor 
can maintain up-to-the-instant counts of all operations 
throughout the entire plant. 


You can also count on chewing gum to help e 


»yee’s 
on-the-job efficiency. Chewing gum helps relieve sion— 
keeps the throat moist—and prevents “false i..-st’” yet 


leaves hands free for work. That’s why more and more 
plant owners are making Wrigley’s Spearmint Gum 
available to everyone. 

Complete details may be obtained from Production Instru- 
ment Company, 


710 West Jackson Boulevard, Chicago 6, Ill. 
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e St. Louis 
W. E. Lang, 6523 Nottingham 
St. Louis 9, Mo. 


* San Diego 
D. R. Thomas, 702 Wrelton I 
San Diego 9, Calif. 
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© Southern California 

Frank Radovich, California Testin 
Laboratories, Inc., 1429 Santa Fe Ave. 
Los Angeles 21, Calif. 
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© Southern New England 

C. O. Broders, Pratt & Whitney Air- 
craft Division, United Aircraft c 0rp., 
400 Main St., E. Hartford 8, Conn 


© Spokane-Intermountain 


W. B. Keith, S. 303 E St., Spokane 
9, Wash. 


© Syracuse 

C. R. Armbrust, Easy Washing 
Machine Corp., Spencer & Solar Sts, 
Syracuse 1, N. Y. 


© Texas 
J. T. Wade, Texas Power & Licht 
Co., Interurban Building, Dallas, Tex 


© Twin City 
F.. A. Donaldson, Donaldson Co., Inc 
666 Pelham Blvd., St. Paul 4, Minn. 


© Virginia 
J. D. Lawrence, P.O. Box 1658, Rich- 
mond 13, Va. 


¢ Washington 

H. A. Roberts, Roberts Brothers Co., 
17th & U Sts., NW, Washington 9, 
>. ¢. 


e Western Michigan 
W. R. Johnson, Campbell, Wyant & 
Cannon Foundry Co., Muskegon, Mich. 


e Wichita 
M. J. Gordon, Beech Aircraft Corp., 
Wichita 1, Kans. 


GROUPS 
© British Columbia 
Burdette Trout, Truck Parts & 


Equipment, Ltd., 1095 Homer St., Van- 
couver, B. C. 


® Coiorado 
R. S. Arnold, Arn-Wood Co., 610 W 
Colfax, Denver 4, Colo. 


@ Mohawk-Hudson 

E. I. Billings, 
Co., Inc., 
nN. t. 


Socony-Vacuum Oil 
P.O. Box 1149, Albany 1 


@ Salt Lake 

F. G. Backman, Midwest Serv. & 
Supply Co., 1333 S. Main St., Salt Lake 
City 4, Utah. 


¢ Williamsport 

R. S. Wilson, Lycoming Divis 
AVco Mfg. Corp., Oliver St., Williams- 
port 38, Pa. 
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SAE NATIONAL MEETINGS 
MEETING DATE HOTEL 


ANNUAL and ENGINEERING DISPLAY Jan. 12-16 






Boek-Cadillac, Detroit 









PASSENGER CAR and PRODUCTION Mar. 3-5 


Book-Cadillac, Detroit 





TRANSPORTATION Mar. 30-31, Apr. 1 Bellevue-Stratford, Philadelphia 


AERONAUTIC and AIR TRANSPORT Apr. 13-15 New Yorker, New York City 


SUMMER (Semi-Annual) June 6-11 French Lick Springs, French Lick, Ind. 





WEST COAST Aug. 18-20 


—_—~- 


St. Francis, San Francisco 



























Student Branch News 


cont. from p. 74 


that changes in state laws limiting 
commercial vehicle weight have done 
much to lessen trouble caused by over- 
loading small vehicles. But a majority 
of trouble blamed on insufficient and 
poor lubricants, he said, is actually me- 
chanical. 

Enders also explained the three 
SAE-API classifications of motor oil -— 
Regular, Premium, and Heavy-Duty — 
and demonstrated effects of corrosion 
m metals coated with the three types. 

~by R. R. Goodwin, Field Editor. 






His plodding—time-consuming 

methods would be as hopelessly 

Massachusetts Institute of Technology outdated as old fashioned ways of 
Motor vehicles will probably be ° cleaning metals. 

powered by conventional internal com- 

bustion engines for some time to come, 

Prof. C. F. Taylor told the M.I.T. Stu- 


& e 
dent Branch. Speaking at their Oct. "Nriaine f 
23 meeting on “High Compression En- 
gines and Super Fuels,” Taylor said CHEMICALS 
efforts should be directed not toward 
dreaming up new powerplants, but to 
PROCESSES 


improving present automotive engines. 
t is well known, he said, that effi- 





























used in power spray washers of 
mild steel, provides modern metal 
cleaning and phosphate-coating 

















; : RUST PROOFING AND that is rapid—effective—economical. 
ciency of an internal combustion engine PAINT BONDING It removes oil, grease and other 
increases as compression ratio goes up. | foreign surface matter—phosphatizes 
An increase in ratio from the present Boilies & a the rk on  B ogee 
avera * ° ld in- conductive phosphate ilm o 
tena yore acre hae an ine Alodine * uniform crystalline consistency. 
believ ior ead” ate Litholorm * “DURIDINE” establishes a lasting 

oe ee ee ee ee Thermoil-Granodine * adhesive bond for paint finishes. 
gines that would stand the 900 psi com- In addition, this bond prevents rust 

_ P VING AND : . 
bustion pressure produced by a 12:1 RUST met encroachment when painted sur- 
compression ratio. What, then, is hold- Pace rp = accidentally scratched or 
ing down compression ratios? leoxidine * ented. 

Limiting factor in the problem, he Peroline * For proper cleaning and effective 

Said, is the tendency of petroleum-base PICKLING ACID INHIBITORS oe my metal surfaces— 
fuels to knock at high pressures. Dur- Rodine % * ® specify “DURIDINE”. 





*® for Metal Cleaning and Coating 
Chemicals 


om PAINT co. 
” PENNA. 


ing the war, a petroleum-base fuel 
called triptane was produced for use in 
aircraft engines. It will burn effec- 
vely with a compression ratio of 12:1, 
it is too expensive for the market at 
present. As fuel technicians learn to 
Produce economical fuels with in- 
creased antiknock qualities, automotive 
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engineers will provide higher compres- 
sion ratios. 

This process of raising the compres- 
sion ratio of automotive engines, he 
feels, will be a slow steady advance - 
we should not expect any sudden jump. 


University of Colorado 

“Current Trends in Aircraft Power- 
plant Design’ were discussed and 
evaluated at the Oct. 22 meeting of the 
University of Colorado Student Branch 
by Franklin Dunham, formerly of Pratt 
& Whitney Aircraft. Among these 
trends are: 

Recent developments of the recipro- 
cating engine have not involved any 





ROCKFORD 





EASY OPERATION 





HIGH TORQUE 
POSITIVE ENGAGEMENT 


* The faced clutch-plate 
in ROCKFORD Over- ; 
Center CLUTCHES is Handy Bulletin 


assembled with an oil 


marked or radical changes in design; 
progress has been confined to improve- 
ments simplifying operation and main- 
tenance. Advent of the torque meter 
is making the manifold pressure gage 
obsolete, as the former acts as a dyna- 
mometer and the latter as only an 
estimate of performance, since other 
conditions (such as mixture control and 
cylinder head temperature) affect op- 
eration. 


Forged cylinder heads with exhaust 


valves on top of the cylinder are re-~ 


placing the cast type. Addition of the 
inducer to the supercharger impeller 
improves supercharging efficiency by 
reducing the shock losses at the intake 





one 


Sate: 
a: 


\ 





Send for This 











Shows typ- 

deflector (when required) ical instal- 
daf - lations of | 
and a forged steel, multi nccenae. | 


LARGE DRIVING AREA 
SMOOTH RUNNING 
INFREQUENT ADJUSTMENT 





MINIMUM INERTIA 


ROCKFORD CLUTCH DIVISION 


316 Catherine Street, Rockford, Illinois, U.S.A. 


splined hub —a strong, 
light-weight construction TAKE-OFFS. Contains 
which promotes accurate diagrams of unique 
balance, decreases inertia 
of motion in driven parts, 
facilitating gear shifting 
or quick braking. 


CLUTCHES and POWER | 
| 


applications. Furnishes 
capacity tables, 
dimensions and 
complete spec- 
ifications., 





BORG- 
WARNER 





of the impeller and reducing the 


peripheral speed of the impeller té. 
air entrance. But high manufact iring 
costs restricts inducer use. 

Effect of enriched lower cylinders js 


alleviated by a “washboard” diffuser 
which catches the fuel and diverts jt 
onto the impeller so that it is distrip. 
uted equally and radially. Although it 
is suspected that supercharger eff- 
ciency is impaired, advantages hays 
been shown to predominate. 

Remote accessory drives to promote 
easier maintenance have been intro- 
duced, providing a splined power take- 
off to make possible a remote accessory 
section. The starter is the only ac 
cessory driven directly from the engine 

Also cited were low tension ignition 
variable valve overlap and the two- 
speed nose. So far, Dunham said, the 
compound engine offers the best ecgn- 
omy. But although fuel economy is 
great, power advantages are negligible 
Turboprop development is progressing 
rapidly. 

M. Rejzek, an international fellow 
from Czechoslovakia, supplemented 
Dunham’s presentation with materia! 
he had gathered in France before the 
war and in England during the War 

by Norman B. Spitzer, Field Editor 


Ohio State University 


Student Branch members at Ohi 
State heard Cearcy D. Miller, of Bat 
telle Memorial Institute, give his paper 
on “Detonation in Spark Ignition En- 
gines as Shown by High-Speed Photog- 
raphy” at their Oct. 16 meeting. 

Miller showed with his paper, which 
won the 1947 Manly Medal, his 40,000 
and 200,000 frames per sec film sup- 
porting the detonation-wave and auto- 
ignition theory of knock-—the result 
of ten years’ work with the NACA 
Miller said an exposure rate of 1,000 
000 frames per sec probably will be 
needed to substantiate present findings 

Fifty mechanical engineering stu- 
dents visited the plant of Seagrave 
Corp. of America on Nov. 1 under 
the auspices of the Student Branch 


Seagrave manufactures fire-fighting 
equipment — not on a mass-productior 
bais, but tailoring each unit to indi 


vidual specifications. 





Applications Received 
if ations for membersh 


i Nov. 10. 1947 





Baltimore Section: Dale D. Collins, Lé 
W. Klimm, Jr., William E. Mon 
Thurman Feldman Naylor. 


Buffalo Section: Churchill W. Bartlet 
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Conadian Section: Herman L. Cabana, J. . ton ER a 
Charles Cusson, Frederick W. Davies, 

Bruce Douglas, Lawrence M. Hart, Jr., 

Jorn Graham Macdonald, F. J. Mitchell, 

Ww. L. Moore, Karl Barton Raham. | N G is 
Central Illinois Section: Fred Richard 

Lofthouse. “‘guTomea Tic 

Chicago Section: Angelo Jack Angaran, E. x 

Frar acik, J. Elwood Fratis, Russell T. 

Sumth Willam 8. Hoock, Micha 3. PROCESSING CONTROL 
Je swick, Charles H. Malstrom, James 
R. Taylor, Alex Sarantos Tremulis. 









Cincinnati Section: William Hamilton, Jr. 


Cleveland Section: Oliver H. Bancroft, 
George T. Downey, Donald E. Harpfer, 
James B. Kelley, George E. Meese, 
David L. Raymond, John J. Sibisan, 
Edward Sich, Floyd Sutherland, Ellis 
C. Yale. 


Colorado Group: Robert Fahl Brown, 
Frank L. Ficca, Harold W. Robinson. 


Dayton Section: Carl M. Garner, Horace 
Robinson Lowers, Robert P. Miller. 


Detroit Section: Arley Conrad Basha, 
Robert J. Belz, Robert LeVern Balck, 
Don Richard De La Rossa, Thomas Ed- 
ward Dolan, Richard E. Drew, Robert 
B. Eckel, James Fred Elwell, Fred W. 
Gerow, Eugene E. Hildebrandt, Joseph 
J. Hochbein, Robert P. Hoehner, John 
C. Holley, Don H. Horton, William 
Charles Kelly, Volney F. Landry, Sam- 
uel S. Meadows, Worth H. Percival, 
Lawrence B. Rivard, William A. Ryan, 
Stanley D. Sagan, William M. Schmidt, 
Carl F. Schorn, Richard Harry Simp- 
son, Marion L. Smitley, Donnell A. Sul- 
livan, James Victor Tierney, Jr., Morton 
I. Weinberg, Monroe W. Wilson, Ar- 
thur G. Winter, Francis E. Woodburn, 
John J. Zeisler. 
















Hawaii Section: Charles R. Kroeger. 


"MICROMATIC HYDROHONERS 
equipped with Microhoning Tools 


in many different installations have cut total processing 
by one or two operations—have reduced the over-all 
Metropolitan Section: William W. Buckley, SS 
Jack V. Casamassa, Philip S. Devlin, amount of waste stock removal—have generated 
Henry John Gagen, Ralph M. Hill, | uniform final size AUTOMATICALLY within 0.0001 to 
Herbert Hewlett Howell, Alton J. Parks, | 0.0003-inch— eliminated selective fits in some parts— 
Walther Prokosch, John H. Walsh. 
reduced inspections to one or two spot checks per shift. 


Indiana Section: Kenneth M. Leech, Car- 
roll K. McCullough. 





Kansas City Section: James R. Cannon, 
Thomas S. Cruttenden, Gayle Woody 
Pipes. 


Mid-Continent Section: Donald B. Pruess, 


Samuel Judson Rudd, Robert M. Schir- | The highlights of Modern Microhoning are available 


mer, Ly 3 
gateseewers in sets of several booklets. Don’t you want a set? 


Milwaukee Section: Robert G. Krueger, 
William H. Lewis, Paul F. Quick, Rob- 


ert V. Wagner, Max D. Wolff. | MICROMATIC HONE CORPORATION 


Ne »w England Section: James H. Mc- 8100 SCHOOLCRAFT AVE. P DETROIT 4, MICHIGAN 
a Los Angeles, Calif. * Houston, Texas * Rockford, ll. * Guilford, Conn. * Brantford, Ont., Can. 













rthern California Section: Dalton Scott 
Bruce, Dan M. Finch, Robert Leighton 
Harris, K. L. Kipp, Wilson D. Patter- 
Jr., Clyde Sitton. 
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Northwest Section: 
man Sarchin. 


Floyd A. Irvin, Nor- 


Oregon Section: Del G. Law, Noran A. 
Norene, Melvin LeRoy Richey. 


Philadelphia Section: Frank Hague, Lewis 
Frank Smith. 


St. Louis Section: George L. Doelling, 
Harry M. Faust, George L. Hayes, Tao 
Kwang-yeg. 


Southern California Section: Alex Bertea, 
C. A. Forter, Jr., Truman Gray Ged- 
des, Richard E. Hulse, Alfred R. Kelly, 


Robert Stewart McCord, David Ram- 
say, John F. Shaw, Marion H. Stalker, 
Fred W. Trebes, Leonard Goodwin 
Walls, William Lindsay Westfall. 


Southern New England Section: Thomas C, 
Jones, Donald D. Pascal, William Rose. 


Spokane-Intermountain Section: C. C. John- 
son. 


Syracuse Section: Kenneth Digney. 


Texas Section: Pete M. Curry, Lamont S. 
Emanuel, Olin F. Tawwater, Francis B. 
Voitz. 





are produced by JOHNSON “Tappet Specialists” . 
who have made the name JOHNSON a recognized leader in 
the tappet industry as a manufacturer of all types of precision 


tappets . . . Adjustable . 








- men 


. - Conventional . . . Hydraulic. 


Through superior design and construction JOHNSON 
Tappets are able to meet the most exacting specifications 


for automotive, aircraft, marine and diesel engines. 
Exhaustive testing has shown JOHNSON Tappets im- 


prove engine performance, give better service and last 


longer. 






Write 


PRODUCTS 


MUSKEGON, 


22 


today 
JOHNSON Tappet Bulletins . . . by 
the makers of tappets exclusively. 


for new, informative 


INC. 


MICHIGAN 
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Twin City Section: Martin T. Schiska. 


British Columbia Group: 
well, J. M. Meldrum. 


Ernest R. 


Cars- 


Virginia Section: Leroy P. Amick, Op. 
lando C. Childress, Thomas Z. Gregory, 
E. W. Jones, Burton Howard Knight 
Richard Stanley Stewart. 


Washington Section: John R. Anthony, 
Jr., Raymond W. Pecaut, Charles Har. 
rison Warner. 


Western Michigan Section: 


WendellA. 
Racette. 


Wichita Section: James H. Lamb, W. 8. 
Shelor, Harry R. Soderstrom. 


Williamsport Group: Paul A. Spencer. 


Outside of Section Territory: Herbert Mas- 
sie Bradbury, J. H. W. Conklin, G. 5. 
William Eck, Howard E. Geer, Arthur 
Wilfred Gilmour, Robert Brewster 
James, Carl DeWalt Lynn, Carl H 
Rust, Ben H. Tyler. 


Foreign: Sobhi Ahmed Ali, England; 
Norman Edgar Bassett, England; John 
Stewart Craighead, Union of S.A: 
Ernst Otto Edelmann, Sweden; Geoffrey 
Edwards, England; Ronald Roxburgh 
Fabel, England; Joakim Ihlen, Nor- 
way; Alan Salisbury TLamburn, Eng- 
land; Goran E. Nordfors, Sweden; 
Everard Pantin, Trinidad; Robert Rob- 
ertson, England; Miss Alison E. Walk- 
er, England; Kenneth Louis Wilkinson 
New Zealand; James Williamson, Eng- 
land. 





New Members Qualified 


These applicants qualified for admission to 
the Society between Oct. 10, and Nov 10, 1947 
Grades of membership are: (M) Member; 
(A) Associate; (J) Junior; (Aff.) Affiliate; 
(SM) Service Member; (FM) Foreign Member 





Baltimore Section: Sigurd Nelson (M) 
British Columbia Group: George Wesley 
Atchison (A), William Frank Rogers 
(A). 

Canadian Section: Walter Dale (M). 
Chicago Section: John P. Buck (M), 
Lawrence P. Reilly (A), Donald P. 
Ryder (J), James F. Sprague (A) 
Cleveland Section: Arthur F. Neubrander 
(J), Domenic A. Petruccio (A), Karl 
W. Schreeck (M), Anthony D. Ziherl 
(J). 

Dayton Section: H. W. Ringer (M). 


Detroit Section: Leonard F. Burke (1), 
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ur 


nder 
Karl 
iherl 


(M), 


UNAL 


Nz. Paul Hing (J), James McCracken | 
), Eric Ramstrum (M), John E. | 
Rowe (A), William Walter Smith (J), | 


Vv iliam M. Whitson, Jr. (A). 


H.waii Section: William S. Holloway (A), | 
Alfred Nunes (A), Neil Schmitt (A), | 
Bernard K. Smith (A), John A. Taylor | 





indiana Section: C. H. Eberhard (A), 
Raymond L. House (A), Guy O. Hunt 


(M). | 





Metropolitan Section: Victor R. Allen (A), 
Myron H. Bell (J), Walter R. Bush 
(J), John S. Drake (M), James T. 
Murphy (A), David Chester Noyes, Jr. 
(J), Thomas Gregory Palsulich (M), 
Aubrey Pershouse (A), Fred M. 
Peschel (J), Guglielmo M. Ventimig- | 
lia (A), H. Stuart Wood (A). | 






















Mid-Continent Section: Edgar Baxter (A). | 








Milwaukee Section: Tom Burress (M), 
G. J. Storatz (M), Lionel Drew Thomp- 
son (M), Talaat E. A. Youssef (J). 



















Northern California Section: John E. Lind- 
berg, Jr. (M), Robert B. Pemberton 
(SM). 


Northwest Section: Kenneth E. Fosnes 
(A). 









Oregon Section: Edward A. Haas (A). 


Philadelphia Section: Robert Donald High 
(A), R. Carter W. Jones (M). 









; | 
Pittsburgh Section: Leslie Arthur Toon | 
(J). | 


Southern California Section: Henry T. Clark | 
(A), W. A. Cummings (A), Thomas P. 

Jackson (J), R. Clyde Jordan (A), | 
William Joseph Leas, Jr. (J), John | 
Loprich (A), Eugene Glen McLaugh- | 


lin (A), Cleve O’Neil (A 
O’Neill (A). noel sees 














Spokane-Intermountai ion: 
or Ce untain Section: Ray J. Pros- 





Texas Section: E. J. Strawn (M). 





a City Section: Hugh L. McDermott 
(J). 





Virginia Group: Harold Y. Rife (A). 


Wichita Section: Robert G. McKay (J), 
W. L. Pursell (M). 


Outside of Section Territory: James Arthur 





Edwin Ruppert (A). 






(J), China; Stanislaw Kozlowski (FM), 
Brazil. 
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\ CALLING ALL DESIGNERS OF 
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Bancroft (A), LeRoy C. Horpedahl | 
(J), Hal A. Livingstone (A), Harold | 


ee ey Sd 


4 AUTOMOTIVE ACCESSORIES 


| 
| 
} 


Foreign: James Foster Dunwiddie (J), | 
Malay States; Capt. Wan-chun Hsu | 


There's a message of interest to you in this telescoping 
radio antenna. You'll find it in the S.S.White flexible 
shaft control. The advantages of this control for ac- 
cessories requiring operational adjustments can be 
appreciated from a glance at the illustration. It per- 
mits both the antenna and the control knob to be 
mounted wherever desired. This makes the antenna 
adaptable to all types of cars and other motor ve- 
hicles. §S.S.White shaft and casing combinations can 
be supplied in any required length. And in every case 
smooth, easy operation is assured because S.S.White 
remote control flexible shafts are specially engineered 





and built for this kind of service. 


S.S.WHITE FLEXIBL 
SHAFT CONTROL 


As reel is turned by the re- 
mote control shaft, another 
S.S.White shaft, operating 
"push-pull," extends or re- 
tracts the antenna sections. 


Photos courtesy of : 
L. S. Brach Mfg. Corp., Newark, N. J. if ‘ 


FLEXIBLE SHAFT HANDBOOK 


It gives full engineering information and data about 
flexible shafts and fon 28 how to select and apply 
them for specific purposes. Copy sent free if you 
write for it on your business letterhead and mention 
your position. 





SMALL CUTTING AND GRINDING TOOLS 
MOLDED REMISTONS + PLASTIC SrECUALTES - 




















GET FULL DETAILS IN THIS 260-PAGE 





<< 


S.S.WHITE iy Qu sTRIAL exc. 


THE S. S. WHITE DENTAL MFG. CO. 


DEPT. J, 10 EAST 40th ST.. NEW YORK 16, N. Y. 
FLEXIBLE SHASTS + FLEXIBLE SHAFT TOOLS ~ 


AMNCRAFT ACCESSIONS 
SPECIAL FORMULA RUBOEES 


One of Amenteas AAAA Industrial Enterprises 











































































| About SAE Member: 


| 
| 


The Engineering Foundation has re. 
elected DR. A. B. KINZEL as its 
chairman at the annual meeting of its 
Board in New York City on Oct. 16. 
Kinzel is vice-president of the Union 
Carbide & Carbon Research Labora- 
tories, Inc., in New York City. 


Previously affiliated with the Com. 
monwealth Engineering Co. of Ohio in 
Dayton, WARREN D. BERKLEY is 
now special machine designer for the 

| Master Electric Co. also in Dayton. 


NICHOLAS F. DE MINCO recently 

became’ design and layout engineering 

| draftsman for the Cornell Machine Co 
in New York City. 


D. O. THOMAS, president of Ben- 
dix - Westinghouse Automotive Air 
Brake Co. of Elyria, Ohio, recently an- 
nounced the appointment of STEPHEN 

| JOHNSON, JR., as chief engineer of 
the company. He will serve directly 
| under ELLERY R. FITCH, director of 
| engineering. The appointment of John- 
son as chief engineer is in connection 
with an expanded engineering program 
and the creation of new facilities for 
research and development. He is SAE 
| vice-president for the Production En- 
gineering Activity. 





OBITUARIES 


A. REX CODE 


A. Rex Code died Sept. 10 in Cleve- 
land. He had been general manager of 
Silentbloc, Ltd., London, and had been 
in this country for the past four 
months in the interests of Silentbloc 

He began his professional career in 
association with Mr. Michel, well- 
known inventor of the Michel thrust 
bearing which made possible high 
speeds at sea with turbine drives. 

| In 1940 he joined the Ministry of 

| Munitions, first in Australia and finally 

| as director of Tank and Armored 
Fighting Vehicle Construction for the 

| British Empire. 

| Code joined the SAE in 1934 as 8 
foreign member. 


| D. BERTRAM McCOY 


D. Bertram McCoy of the Canadian 
Section passed away recently. 
| He had served as general sales man- 
ager of the Steel Co. of Canada, Ltd., 
in Hamilton, Ont. On behalf of his 
company, he was the host of Canadian 
Section Receptions on several occa- 
sions. During the war he was on | » 
} i i i Government an 
Exclusive Manufacturers of Titeflex high -: _ eee “ angen Sen 
| with Wartime Merchant Shipping, * 


CHICAGO —« CLEVELAND ~—sC«éETROIT =—— PHILADELPHIA = ape rt SAE in 1941 
Sales Offices LOS ANGELES BOSTON SAN FRANCISCO TORONTO | McCoy had joined the , 


quality products for more than 30 years 
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\ VEHICLE OWNER wrote his mechanic: “I’ve always 


claimed you are the greatest mechanic in the world. Now 
I'm convinced. | pulled that two-wheel trailer with a 
heavy load from Tucson to Del Rio, Eagle Pass, Kerr- 
ville—then all over west and south Texas . . . almost 
000 miles. | never put one single quart of oil in the 


engine since I left Tucson.” 


Here's an engine that had gone 124,000 miles and a set 


of Pedrick rings made it run like new. Here’s the kind of 


ring performance that creates enthusiastic dealer cus- 


tomers and loyal car buyers. 


me of the fundamental differences between Pedrick 
rigs and others is the fact that Pedrick rings are “Heat- 
7~ 


iped.” This patented process imparts performance 


racteristics to the rings that assure better, longer- 


lasting service, whether for original equipment or for 
replacement service through your dealers. Let Pedrick 
engineers show you why. WILKENING MANUFACTURING 
Co., Philadelphia 42, Pa. In Canada: Wilkening Manu- 


facturing Co. (Canada) Ltd., Toronto. 
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No temperature drop 
during piercing 











... another reason for the superior forged quality of Timken tubing 





Billet enters mill 


F you make a hollow cylindrical part, chances are 
you cen make it stronger, or cheaper—or both— 
wita timken seamless tubing. 


During the piercing, which is basically a forging 
operation, Timken tubing is worked inside and out- 
side. And because this forging action takes place at the 
rate of a foot a second there is no temperature drop 
while the metal is being worked. Result: uniform 
forged quality all through the finished tube. 

The metal displacement during the piercing of Tim- 
ken tubing results in a denser structure, finer grain 
size and improved transverse grain flow. This means 


increased strength and ductility for any part made 
from Timken seamless tubing. 


Uniformity from tube to tube and heat to heat is also 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 





Pierced at rate of a foot a second 


assured because the Timken Company closely con- 
trols quality from melt shop through final inspection. 
And because Timken tubing can be inspected on the 
inside surface as well as the outside, your scrap losses 
are reduced. 

Many manufacturers of hollow cylindrical parts have 
increased strength and decreased cost with Timken 
seamless tubing. During the war, for instance, heavy 
duty gun barrels made from Timken tubing proved 
superior in strength yet cost far less than those made 
by conventional methods. Why not see if Timken seam- 
less tubing can help increase the quality and decrease 
the cost of your product. Call on our Technical Staff 
for an on-the-job analysis. No obligation. Write Steel 
and Tube Division, The Timken Roller Bearing Com 
pany, Canton 6, Ohio. 










Specialists in alloy steel —including hot rolled and cold finished o 
steel bars—a complete range of stainless, graphitic and standard 
analyses—and alloy and stainless seamless steel tubing 








